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mmm 

[»#3UJ «III*tt4MR«^, £&HttBI (a) &20~60SI%, S 
(b) £0. 5 ~ 1 0 «*%, #®tSf£'M- ( c ) £0. 5~5II%, M*$ 

(d> zo~2WM%^mLx^&m&mi~3(D^^nfriiM^mMo) 
u;i/^WT*&s0^2~4©^-rti^i^icfa«©^«i/- h©§g 

[»#316] S^rtfs (b) -m&: (I) T?^an«*3t©a:^l/>ft 
W€;y-6 o~io o®4%i:^-(Dft&(Dx^i/>'t4^|gfD^/'T-o~4 

o «*% & fi-o bt# e>*i fi^-^-e & § at 2 - 5 cd v n -rti ^ i mzmm<D 
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CH 2 = 




X— fCH 2 CH 2 CH-R 2 



n 



( I ) 



Xli-C (=o) o-Z-oc (=o) -O-, -NHC ( = o) -c 
(=0) NH-*f,MHSl5:*U ntt2~70«S^t. ) 

[fff7 ] M&tfc ( b ) © 1 0 %2K»«<8*J&*S 10~6 01CT'$)5 

[»#«8] ^®^'»J (c) H'LBi^l 2-1 8®;rt>W 

ffi^M (c,l) 30~100li%feJ:^©|t6©#®ffitI (c2) 0-7 
0^*%^e 3 «^SnTV^^ff^2~7©V^T4^^1^^Cfa«g<Z)^*#i/- h 

i - 8 ®v>rti^ i mzum<D&%LM*s- hamate* 

o] ,«:ffi*tt^fS:iRS:7 0Tc*w*frT7?»«.ufei»©^fl: 

#3 0%J£ATif&Slfif*3Si~9©v%1*ti^i«tc|B*©^«l2/ - h©5g5g^ 

[0 0 0 1] 
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[0 0 0 2] 

mmnmu izmmmft z l t^fc^m v - h * mm. -t & ism t u r ^jk 

[0 0 0 3] 

«fli&*tt^ifc*Sfflv^fe»^<Q±KI»||j^&j»«fc'r*&«)K:, »fl8*ffi#tt* 

, i&MibtAI^f&SItS^S (W6 -3 1 6 8 7 7#^#g. 

^7-229071 -^^fg) , mmn&ttizmmw&mwn&mmamfiiitfjbit 

2000-17582 !&m 2000-303 3 70 , tgfti 
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c 
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mmtfizTk&vuzymm. w^it/i^&fo; 

1 - 3 3 5 9 7 5#^#) &£#=Ptf£>*lS„ LfrL&#£>, W 
- 3 1 6 8 7 intent ftmW 7 ~ 2 2 9 0 7 1 .-£4fc?RlC <fc U#^tl-5A 

MS^^^^a^^vNi, 2 o%J^T©^i^ r e^i^^;^^*^«^^^JlB^ 

e>fc^fc«>, ^fcffi, ?5§^> M#v\ W^-ffi3&if©j^^-h^lc$castiTv\s 

5:3 0%J^_hlC^<-r<g>^, Ji^)i&aymj$f&l%mzmffi&Z^&VMk-?2> 
fc^ScfctC&y^-rv*. ^2 0 0 0- 17 5 8 2^#g^#H§2 0 0 

0 -3 0 3 3 7 0#^«JCJ: *J#?>tlS^«S/ - Mi, St^lCMl^^tttf) 

ttfflSt"T?&«5„ 2 0 0 0 - 2 9 0 8 7 9 f Mt^^tlt V^^SIC 

[0 0 0 4] 

^;Hbl* fc.ii ; >#i™^iH^;Hbl&^it sji^ii^s tit 

6-256617 ^4*m. 6-329867 #4fc?g, ffUS^ 

7-9 0 1 5 4M) „ ^tie>©*i£T?tifiJflg©«jg^fii«)T 
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[0 0 0 5] 

mmm^mit^ifc-t&z-tx&z, 

[0 0 0 6] 
[0 0 0 7] 

mm. mmMmuizmm^fMm^m't^mm^^mm.^mht^ mm 

[0 0 0 8] 

tiffliiiis&ftffltsr t &x&. miz^m^^m&^mcDm^^m 
^mmm. ^ot&mm* &&mmv>^irnx&^xibi:^t>K &tLh<i*mm& 
mmaymft^mnfrbtev. mmmmmicn^xmm^m^mnt>mm^tr^ 
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,[0 0 0 9] 

f l/>^7^>trl/73f;i/i^f)^5t-fD» , t^a>9T (7^-*^b 
> s;t ^ y J: t>V£ feii 2 -> i , 8-*>? # y $ y t^- * )i 
Wifrt>t£Z>i-J uy) , ^yyuvn^ftiM (^ur^Kx^^hv- 

3fc:/ny*&m^# (/K'Jxf 1/^X77, hv-) fc£Tfft*34x*jK 'Jxf 
*&fi-&fk jKU lf~;i/T;i/n-;K xf i/>-Mifx;i/MMM«> jK 

[0 0 10] 
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& m v x t a: v ;i/ s; 3 y (D ^mt. £ Si* & % (c MSI ? & z t ft z> . 

(i) »fli*tt^**s:**bfeii«nii6#«:7 o~i o o ic ic^a* 

tsm (2) «Jfli7Ktt^ffit?RS:^UfclK«IRSMtci oo~i soicaan 
!&M<P^£iJfc#tfttS#&> (3) »J©*tt^»«L&«-«Ufel««tKa6«-"S: 7 0 
~1 8 -OTC©ft«ii£iScf»JC-e«)* *#A"T*^&if S:#tf h#T*£<g>„ * 
©e)*)^^, ±3B (l) (2) <©4*;Wt#e£tf, J:*;ife«fc3&«-&v\S:^-r 

* j R^#2/-h*f#&tlS^&#*U<»MSn6. ±13 (1) (2) 

[0011] 

H7g#tf io~20o fC*g|5ftW£ L <> 2 o ~ i 5 o ftftWtf «fc yff* L < > 

3 0-12 OSil^S UW ^«fl|^ 1 0*tJMP*»T?tt»e>*l* 

[0 0 12] 

I8I#1 O^p^-efeU, E.o4 0 "C^» TT' 2 ir» b t^ffi|!il±#¥ 

nfwi:|±, mmLtztf^xmvyjji'g mm-. 3 cm, e cm©rai«^ 
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M-S-v^c&s,, 7 o°c j; u+^iciifVNMT^^;Wt:$:^oT^^ 

HWCit^U ^^m^<Z)MSJC^i-^^-?:-tC^^$:^t-^^to, 7 0'CtCD 

$^{c, myKm^xmm^Mt^nom^izitmyKr^^mmy^^m 
mrfffifcLxm7k®*mmzft£mm&m£?z>o n o°c^^#TT^fibfe 

«^vwt£Hcii&^&^e>RgL mm?Mtfrb&M£x<Dmizmz$x.'?Ki? 
a > u mmmzmm^mmnmu^xmrn btm^^<Mbfc« 

[0013] 

4 0°C^gg^TT'2M^mSbfel^c7))|ifiM-h#^^«, ML^^^C* 
ttMt^Atl, 4 0°CCD'fM-M^(C2Mra#«Lfe^T-^M{CMLfc|^<Z))|tt 

«±#MP (%) = (ifit©M-ifif©i!ii) / (#ttt(r<B*f£) x 

10 0 

4 0 "CM^T"? 2 Mf^g b ^©itt^illMPtf 5 0 % S^tC« 

Wso'/oKT-e^sWfe'J, 4 0%«T-ei)5ri:^ib<, 30% 
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[0014] 

*mwT*m^zmmvMt&zm?zmmyk&&mm£.Lxi*. mot (a 
) , mmiz.tfv**ris3L^ v>mzm-tz>m&ik (b) , mm^m (c) 

MMCtiliM (d) ^^itbt&^rt^iLK 
ttffi*tt#fWR#, £MHg (a) $:2 0~6 0fi%©H^^LT^6 

3 0-5 0Ki%t*5r^a £iC#£ LV*. 

fi^ (b) 5-1 0M%<D«f^n?^£U' 

) £0. 6~8WA%<D%}&X*<&misX^Z>Z£tf Is <, 0. 7 ~ 6 « 

£«3&C, OT*'|£#M2>\ l?I?SttI (c) &0. 5~5M%©«teT?-£ 

*LT, OT*'l£^M*<Dl«£«i& (d) CD^Att, 2II%^Ttl> 
o. 5fi%«Tt*!Sit#3&i:»*bv>. 

[0 0 15] 

WitlC/K 'J^dpi/if l/>i^t5lM (b) tbtit Tffi-JRsS (I 

) -e^$ti€>#|jt(Dx^ uyfesfffifa^j v- 6 o~ i o oK4%h-ecoffi(©^ 

9 ffiSE#2 0 0 3 - 3 0 4 6 3 7 0 
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) T^stisxf i/>ffi^fo ; e;-7-^6oii%*i©i^(cn mf&tf/i 

fctt#fiTi-*«fa#*5. m&ft (b) '-JR^ (I) 7f^S*iS«5i<3Dx 

-o~3 oj(i%S:i^ut^e>ftfei^T?*sc:t^i lv*„ 
[it 2] 



? 1 

CH 2 =<p 

X— (CH 2 CH 2 0^-R 2 



( i ) 



Xtt-C (=0) O -OC (= O) -O- -NHC ( = 0) - C 

c=o) NH-frbm&tizmzmis. niz2~7 (Dmrnzm-t. ) 

[0016] 

•rvN^ii^e)!^* L<, x#-c ( = o) o-^§ii^;7-©A#fiJ; 

f^lK^ rNKlXfJbM - 2 0 Gj , * hdpS/^h^X^l/ 

M-4 0GJ , X h^ri/^X^ 1/>^U Zl-;i/^y 7? U I/- h (£^*± 

ft^tt^ttss r ^-f hr* u u- h eg-aj , * h^s/h yifi/> 
g-aj ^if^tf^ti, rti^© im£&it2m&<-tzm^2>z.}itfT* 
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— )K5£ (i) T?^3*is«&©x^u>te^ffiftr^y^-i:&m-&U3 

x^;bJ&if-© V JimMMfa ; x f-lsy. a uy, p-* 

;i/lf^;n-f;K x^-;i/tfx;i,x-^;K fcfx;i,/rh>\ WBfttT x;i/& if©tf 
x;wt-£#> ; x^l/>\ yobri/>«sif(Z)a^U7-f > ; uy&^Mft&Z: 
^t-£#®M'»J (Mill *-ni*SSail«c^tt» ry;7y n >KH-o 5j 

oj , ^.mMnimm^mtm rxu?;-^j s-2j ;n^i^^« 

y ;k u ;nft2 -x^i^^f^v&iftf) y^u;b 

SEIR-efeS-JK^; (I) T?^S*iS#5i, ;* h^PS/jKU x*- L/>yj a 

^ # * u I/- h (t^i/xfi/«8«±) t?^StlS<OX^l/> 

1 1 miiE# 2003-30463 70 
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a -^^;l/x^^'>^-rv-^^©^#|&M$:^?fMbT : femv^ 0 (b) 
©ifcW#^S&5 ooo~i oM^^i:^ ^^VWfcffi _§Lo 

[0 0 17] 

tzEibfioz- £tfx*gz> 0 zl<d*px**). ^pxfl/m&m&M&m^&ij&ifi. * 

^ KnA'-t^f ^ K if <Z>Wm& ; 2 , 2 ' —y s J \Zy\ 4 V -f* 
n-MJiK 2, 2 ' -yVfcf*- (2, 4-i?^f;i//ti/n-h'J;i/) , 2,. 

2 - -T^¥xjymmv*^jvft¥<Dmm&TV4t&!® rMmitTkm. mm 

tfXi/77§m 2, 2 ' -Tl/bT^- ( 2 — T ^ 7 "7 P n /\° > ) zl&lfcfifc 

3f U - h f fc $f £ M L tc Is K y * X TO M ^ 5: ffi V > T =fe «fc V % „ 
[0 0 18] 

M-^# ( b ) «, f©10 1.0~60'CT'fel.3^A\ tfflg 

>6>$f*L<, 15-5 5°CT-$>-5r^^cfcU^^b<, 20-5 OtJT'&SZl 
[0 0 19] 

#3&f»K:l5V*Ttt, #®?S'ffi^J (c) ^HLBi*U 2-1 8<D J 
ffiffifti ( c 1 ) 3 0- 1 0 0 & <fc t>'f©|i©MMi ( c 2 ) 0-7 



1 2 
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(D&frioft$.L<. (cl) ^5 0-9 011%, (c2) )!)U0~5 0S1% 

7'j;vx-f;K aKu ^r^x^ u> y ^^7i-;ix-fiK rfOj;*- :^:/^:5 : - 
A H#^#;VX«5£^*±SS rECT — 3 NEXj , sKy*** 
hU^A, T)\j*)\sV7 xi;H-f ;i/S?*;i/:7 3r>gH- h U V A, .V (2-x 

• #®^-(4MAP5j. (H#ftj&x!i^;£*±fiJ) .©128-13 l-^-SJtcfl&o 

■ Ttmcrsit^ssffii, #® fgffijw * - * - <d * * n vm % g m s *i t v ^ 

HLBi^i 2~i 8©;-t>ft#I»J^t^t, 7Ei«c3S;^tfcSa 

rx7^> 10 8 (H L B = 1 2. 1 ) j rx7;vy> 109P(HLB=1 
3. 6) J rx^;i/^f> 120 (HL B = 1 5. 3) j ri 7 M> 1 4 7 (H 
LB =1-6. 3) J rxv;V^> 3.2 0 P (HL B = 1 3. 9)j 
TW- L120 (HLB = 1 6. 7) j r Is* F - ATW - S120 ( H L B = 
14. 9 ) J ri7;-> 1112 (HLB=13. 7 ) j T17; -> 311 
■5 (HLB=13. 4) j, HWlItt^tti' rtn7^f >f - N- 8 5 

(H L B = 1 2. 6) j rtn7^f-f-N-100 (HLB = 13. 3) j r 
tD7^f^-N - 1 4 0 (HLB=14. 7) j rtD7^f-f-N- 2 0 0 

13 ttJSEW 2 0 0 3 - 3 0 4 6 3 7 0 
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(HLB = 1 6. 0) J 0 0 (HLB = 1 7. 8) J & 

[0 0 2 0] 

©Sid^lf^lX, rtl?>© l«*jU±2ffiJ^±&fflVN£r£#T*£Sc 
[0 0 2 1 ] 

>«J® (al) fc^t^a^tttf l/*>-y*y/l4*&«l!8 (a 2) T'&S^i: 

b < , 9 > - y * u ;i/«^«Bi ( a 2 ) ^srt^yifit 

[0 0 2 2] 

±mmm (a) i:bTffiV^>6*l/*>«HS (al) ilttlt ^fcltf)?!/* 

iS^jK u - ^ '£ b t &<kfrttf) w^jK u * - v^Jtx ^hmm -? s r t # 
t?^, MAii aKy i/>^y jjfy ^n^u>^y /Ky.-rh 

-^;nKy x-fr ; sKy ^u>y^^- #y y^i/>-fe/i^- h 

>^>-;k 3j<u '^^rafvyrv^- tfv (3 1, 5 

i/ > y^^-h) ^^--;k jK'J (3-^^;i/-i, 5 i/> 

; jKy^=Sr-b-^^l/i/^-^^- h^*-;i/> aKy (3 1 , . 5 



1 4 
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[0 0 2 3] 

msmizm^o zmmxv ^ vs/r*- N£lt&, *iStf>?y#y*sfBgtf>§g 

56Jcfl6*^ & ffl ^ e> tiT ^ S^aK y y y y 7* - h 0)^1**1% $1 
;Ui, ^-F^yy 2M VS/7*- K y y* a y 2M y 2/7*- K 4 , 4 
' -2?y#n/\3f y;i/;* #>2M yy7*- K 2, 4 - h y uy2M y y7* 
-h, 2, 6 - h y yyyy yy7*- K 4, 4' -i;7i-;M^^v 
y7*-K ^yy b> 2M y 2/7*- h&££#tf 53 h#r*#> d*ie>a>e> 

[0 0 2 4] 

r^y, ^t^f i/> 2*75 y, i/>2>"r^y *v y yy 2^75 y 

, y yojNnyy'7^ y, \i'<?i?>&£tf*<Dmmfc* TW>Wtv\i Kvy K 
, y y 7^;b®2>'t K^y K^Hc^r^^i ; i^xf yy f> ur^«© K.y 

7^y^; h'Jxfl/>fh7^ >^©r h 7 5 >i ; xf 1/ > 7* 'J n - ;k y 
a t°yy yy xi-;w 1, 4 y 2?*--;k i, 6-/\^t>i;t-;K 1 
, 4-tfx (/s -ti Kndpyxhdpy) ^y-tfy, 1, 4 - y ? n/x^-y-y 
-)i&£(DPtf-)lM ; h y ^fn-^a ;t>^ffl h y ; ^>^x>j 

7; y h-;b^^^y &*-;im ; 7^ ;xf;i/7^3-;i/, 7^; 7°nt>7;i/ 
n-;i/&y<z)7S 7 7;i/=3-;i/^^if^#if e>ti, rti^©.^^ ia*fc(i2i 

r^ y; ynix 0 ;i/7^y, y^;i/7 5 y&if©^ 75 y^ ; 4 -75 

tt, 6 - 75 ^^yKfc^rt/i/jtf^rS/^aS'M^,* 75 ; J 

«fc Vy 

[0 0 2 5] 
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■\**>Wt. 2, (t Kndps/^^;i/) 2, 2 - tf^ (tFa 

tf» iZ ij JV jK 3f 2/ ;i/ ££ * # A L T =fo «fc V * 0 
[0 0 2 6] 

*?\>*>mm (ai) (Dfr&frmmitmm-t&jjmii^Tte. mmi,t~yu* 

«6&JBv*s;i£#'r£#lcffm3*ifcv^ (1) flHH^y*-;!/*:^ 

$Stf u >r y r * . - h & *> m e> *i fcafc^fctt©^^ v s/ r * - > ^ 1/ jK-u v - & 

*\ (2) * ;i/^Jr $:^A b fclMffl*®^ y i/ 7 ^ - h ^ U 
tc & BSUfc; s it -5 £: l«fc/ * ti & BSUt $ -ttfclfetcjK y y ^ >^ 
©£#^Snc J: U iSf#^fift $ if *m ^ Z> r 4: $ So 

c) ^LT^lcM^L^tx^^^fflfSr^^T'^So 
[0 0 2 7] 

^mmm (a) £UT/av^s?i'*>'-r.* y^ik^m (a 2) mt. v 
m*®Lftmm£Lxiz. ±mhfrvis*ymm (ai) 
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7uy&^mmm*&m~?2>yis&ymmzm^&}i. m&mm*p<D?i>*ywz 
muTtv jimm t. (Dm^m^m^m z: y ic < < & y , $/ - s <d®&w- 

tt, »J;i/12 -fc: Kn*S/x*-/i/, •(*#) TV U 2 - 1 Kn 

dp S/ ^ n y y ;i/ r;b n - ;b, ;b ^ ^ y i/jix. - i: 

(* #) y# y ;i/g?<z> 1 : 2##n#f, i, 6 - ^ > i?^-^ y y y j;;i/x 

=ey ^-*yu$ym%m , &£Lxm^2>z.iiiz&i)mf&i$ft2> 0 

[0 0 2 8] 

vuzymm*ftfrmm<D&&T-v%4tw.&'?z> rtvimm 
mfa^^^t.-r^^iyy^mm^j itit (bj ©ssjsm 

y ;i/$?x^;ia y ^ y rvvumz 

V^^jWJC^I; LV^ ££>fC, 1, 6 - s\*rV > V* - JV V # ) T^U 

U-K l , 9 - } i-yVit-^V (* %) TV y U- K *^>fJl/^'J3 

3©i{cffi^e.si^i^Ji:UT(i, (b) #>i£i£B#{cMv^ 

? b # > - r * 'J ;i/«^Stffll (a 2) 0]S^ULtffii^-fl/3t>Wi:xf 
b>ffi^€;7-0flit:tt9 0 : 10— 10:9 Ot'fee^t^WtK 
, 7 0 : 3 0~1 5 : 8 5"e*5it^J:Uj?*l/<, 5 0:5 0 — 20:80 

[0 0 2 9] 
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iZiJ */)]/g*m$% 1 OOgftfcy, 1 — 1 Ommo 1 ^ L T » £ # 

<Z)«^Cteu ?K£^tt2H£T-t3Mr6j#&&o 1 Ommo 1 3«^HC 

^^;i/^fb'ffi^®Tt- sMifij^^s,, fit, mn%itfe*<Dj]j\s#*i/}imj)K 
mmi o o g*>fc»; i. 5 — 9 mm o i -e&s ^ £ #<fc u b < , mm 1 0 0 

[0 0 3 0] 

B#M^5£#*±§g Ixjtf* DXK-2 0 1 OEj , 0 2 0 

ej , ri^^o^ws- 5 0 0j t&vg. #)i/jtfSM ^ K£6 

& m-t s mm tbx « *. « h m ra^^frsg ^^^7>fhE-oi 

j, r^^^i/^^ > e- o 2 j , r^j;u^i;^^ f. v- o 2 j ^if&W^^ 

[0 0 3 1 ] 
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[0 0 3 2] 
[0 0 3 3] 

[0 0 3 4] 

[7 ox:®m3kWT"i*&nLr=.m<Dtf)vimfgn 

&fflLt=.lf^Xm j V'>7jltg :3cm, flfS 6 c nKDR^f^) tfrjC* 

[0 0 3 5] 

[4 0TC«H*#TT2aiffl#«LfelR©tt«J:#*] 
*Wl/fc#«*t*tt^fk*«:Anfe«, 4 0°C©'KM«^lC2Mr^«L. 
4 OT^iHBf&ffeCOSrSS: J I S-K 6 8 2 8lC$£oTiW5£U TSB5£<fc *J#Afc 

a 

10 0 

[0 0 3 6] 

^lfc^7Xlt>^f (f*l# :3cm, I$6c m<Z)RH57£#0 1 
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o%iK©MS&3 0gAnfeft, i or*^ 1 n/#<z>;&gT*#Mu 

[0 0 3 7] 
[0 0 3 8] 

in o cm/^•e#ssLT5^^siv^fci:^©«^:#fiS:^B^^L^ «*firfc«* 

l^<0¥*&«IS:#tf)T5fS»* (N) £bfc„ 
[0 0 3 9] 

[0 0 4 0] 
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[0 0 4 1] 

P E T -f uy 6 Z^ft^ftM^&n&mT'mmft&ls. PET/t^ 

□ y 6 <Z)fC*it# 7 0/3 0 £ J: ? JC-etl-Ttl^r T > ^ f t:ft b £ IS 

, &v^-S£#U 0f--;i/©PETi:t'fD>6^St:iIl, 

t^Mfrgmmmzmt. mt>nt^mmm<Dwmmt. pet (ejggp^) ^ 

1 6 0 0/\°>^/cm 2 tf)~- K;Wl>f-&fTV^IK«l«F^i«8^t bfeo 3^T 
, 9 OiC©JR*3t)5Ao female, 

WfflS^) xioo] te#^#fBHci 6 %, an^ri^iici 7%T?*o'fc. JDU8* 
L 16 01Ct'ilIIffiMltv MSIO. 23g/cm 

JS*f£, *MR*f (A) £V$&) . 

[0 0 4 2] 
-C##«2] 

*'J^ttPET©IIM6 0/4 0 Jt^JC^rsK^^-effMLfelfe, 

M&/\°y?l*I{c£fcfSU MP^at*Sii^?:lSlt, PifiH2 7 0iCTf 
tt!BU H5.0 0m/K'i§S(ofc. ffifc'&. ®#U ^*««3: 0 f 1 - 

- ;i/ ® $ Amir**! & ^ -t z> g-tftftftmrn £ *i m^nr=.mm^mu^ 
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>^/c m 2 (D-~ K;i/y\ 0 >^S:ff HllMli: L£„ M^T, 90°Cffl 

) xi oo] i±*-r;£iSjtc l 0%, arr^fojtc l l %T&o£„ iMbfe^M^ 
1 6 0°CT:MJ±MmLT. %mm&0. 2 9g/cm 3 ©ilt 

Its (B) tP?«) o 
[0 0 4 3] 
3 ] 

IP.AlttPET^»tU if l/>M^PVA$:'i^i:U I PA 
Alft P E T t b P V A0liJ:t^ 6 0/4 0 £ & & J: o IZ Ttf 

PMS2 6 o°cTttmb. 0 0 m/#-e#£Jfco£o S£#U 

A>^/c m 2 ©n- F;W\°>^£fr V%««l3MF^«qflEri: Ufc„ ^^T, 90TC 
<Z>f»*#Aofc?8»lc, r©l^»fr£*l**tf«:«U *»#&J&tt8«*i*fc- flXl® 

s(8 [ ( (Mita©^W(D^$ -i(2^^^^©*$) /jR»sir<z>^i«*©* 

3) xi 0 0] tt^t-r #i«nc 1 8%, an^ipjic 1 7%-e&ofc„ WtM 

flRft (C) o 
[0 0 4 4] 
C##M4] 

PETli 2 7 s 7^, li«5 1mm) fcffiV^ rt-K 

, ^n^7*;;1-S:iiT9i*;^S:^!!llfe. #ClcA>^Sfc 7 0 0 c m 
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2 (D-- Flirty?-* ft ^mmm&^ffltffit. ufc. m^x. 7 otccwao 

tffco^W®S$-Ma^«^«(D«$) /JKlli©^W©S$) x 1 0 0 
] li^^^r&iic 2 5%, an^ifij(c 2 3 i&MLttmifiZ&MLt- 

^ 1 6 o'cxmmmmLx, %mmmo. 2 8 g/cm 3 <Dmmmmtfzmt~ 

(JM> (D) fcPf^) o 

[0 0 4 5] 
(b) <Z>®Bi> 
[##M5] 

'^+^IClMlt 0 DEGMA 8 1. 9 g, TEGMA3 7. 8 g, B A 6 
. 3 0 gfecfctf n-;f?#>^;r-;i/l. 2 6 g LT 2 0 K P 

SO. 1 3 g £ J: Zfmm7k 3 . 8 g^P>^S*M5:^*l, 8 0riC3 0M 
*fb£„ &VM:\ KPSO. 13g^,J;t;W3. 8 g & S £ gsfltl 

U ^tf) 5#^;fr DEGMA54. 6g, TEGMA25. 2g£J:t>*BA 

4. 2 0g©ilM&, lTn-h*^77Xafti:i 8 0»(ttiTLfc 
B !T^7t, KPSO. 0 4 g <fc t>HW7R 1 . 3 g^£ MIL 

, 8 o°c(c 1 8 oftmuwhxmi$z$cTt$'&. mmiztfvxici/jiT-uymz 

[0 0 4 6] 

C##M 6] 

^SPW^^^^nC HWtM 8 1 g 80°C{c#Mbfe^ 
£-hfr(C^iHtt#ILfc 0 DEGMA9 4. 5 gj3 9 7D>KH-0 5 {% 

-nimmmm^,^±m<D^ vy^m^m^m^&^-w&'&m) 31. 5 g & 

muLX 2 QftUW^k. k pso. 1 3 siS^XfM^s. 8gfr£>&&7K?§M 
£»U 8 0^ &C3 0#^L£ o &V^T\ KPSO. 1 3 g £ J: tMi^TK 3 
. 8 g^&S*Mt£$5;(j[!U ^<Z>5#^£>, DEGMA6 3. 0 g £ J; t>* 
7^7n>KH-0 5 2 1. Og©ilM$:> ITn - hA^77Xn^t: 1 
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8 0»WTlTLfeo WT*P7ffe> KPSO. 0 4 gfeitflf *1. 3g 

S^#© 1 0 2 4 °C"e&o fee 

[0 0 4 7] 
•[##« 7] 

#t75X3t:, If*4 8 0 gfeff*U 8 0GfC#ML£^> #W 

z-tftizmmm&Lfco degma 107. 1 g , peg o) ma is. 9 g 

fc<fctfn-t^^>ft-;H.-2 6g$:ttlt2 0Mm KPSO. 1 
3 g 33 £1*^*3. 8g^^ft§«WU 8 0"CiC3 0 4H*#Lfc. 
&^T?, KPSO. 1 3 g 33 «fc tf 3 . 8 g^P,«;S*^I^*U ^tf> 

5#^fr£, DEGMA7 1. 4 g 33 <fct>*P E G ( 9 ) M A 1 2 . 6g^^5 
»Tn- h <o :7^*=zftlc 1 8 OTOiniTlfc ?ST^7^ 
, KPSO. 0 4gfij:tfIS*l'. 3 g £ & & £ Ssfltl U 8 0 °C &C 1 

fiHrfrb®*:^) o rcoM^coi 0%*M©g^ii3 6'c 

[0 0 4 8] 
[###J8] 

#£PWtf£7^*r3lC, IS*'4 8 0 g&ff$U 8 0'C{C#Mb£^, *f*r 
&-MHCg3Rfi£ILfc. TEGMA94. 5g, MM A 3 1 . 5 g 35 «fc n * 
^^>^^-;H. 2 6g&»lt2 0Mm KPSO. 13g33«fct?H 
8 g# S&iDU 8 0TClC3 0MilL£ o #C^T?, KP 

SO. 1 3 g33<fcti^#7K3: 8 gj*&fc**»««:*fc&nU ■€■© 5 
TEGMA63. 0 g 33 «fc t>*MM A 2 1 . 0 g (DM&Wl »T n - h £ 7 9 
X3W(C1 8 O^^TlTtfeo «THm KPSO. 04g33it>*^M 
*1. 3 gfr&fcSTMSfc^&fltlU 8 0'OIC 1 8 O^Mffitbtl^&^TS 
it, ffl&C#U**S/x^l/:/£3:;rrsm£'#£«fc (Jgtffe, Mllr # b ® £ t# 
30 o iOl^l 0 4 4°CT'feofe 0 
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[0 0 4 9] 
C##«9] 

Wf#t7^3|;, 2-^;>3 6 0 g«U 7 0°C&C#?&L£^ 
, ^rt^+^C^gglL/^o TEGMA7 2. Og, DEGMA7 2. 0 g £ 
J;t>*l -^^f-^U-fen-;H. 2 0g$:^bt2 0Mm V-6 0 1 0 
. 3 6 g£<fct>*2 --f$ J y 1 8 gfrbteZmWLZmUL. £ £>JC, ^-tf)5#^ 
TEGMA4 8. 0 g £ <fc t>*D E GM A 4 8 . 0 g^f)^SlM$:, fig 
TO- h^^^^^3p«3{C2 4 O^r^WTiTl, ?iT^T^7 0°C(C2 4 0 

[0 0 5 0] 
10] 

^SP^#^^^^=I{C, 2-y^;>3 6 0 gWu 7 0°C{C#^b£^ 
, ^W5:t^i:litibfc 0 DEGMA4 3. 2g, PEG (9) MA100 
. 8ggiJFl-ft^ytn-;H. 2 0g«iDlT2 0Mm V-6 
0 1 0. 3 6 g^3J:t>*2 J y 1 8 g 2^ SsflD U ££tc, ^ 

©5^7b^, DEGMA2 8. 8 g^itfPEG (9) M A 6 7 . 2 g ft 
6Mli}1££> ITO- h^«b7^X3|*HC2 4 O^-raTWT^TU figT^T^ 

7 o°c{c2 4 oftmuwLxm&zZuTzi*:. mm^v^^y^vym^m 

j&te7 5°C-e$>ofeo 
[0 0 5 1] 

<^L/^>OT (al) <D7K'ffi^«©^> 
11] 

:7^*n(c, ifc^^Mtf! 2 0 0 OfDiHVr h^t^lsytfV n-;i/2 0 0 
g, i¥^i^2 0 0 0©;K'jA^^f l/>*-/K^-hi/'t-M0 0 
g, 2, 2 -^^^D-;i/^^>^3. 7 1 g, 2, 4 - h U 1/>SM V^T* 
-h55. 4g$:ffiL, ^lii«T. 9 0°C-e2^raM^U^OT©7K 

26 ffiSE#2 0 0 3 - 3 0 4 6 3 7 0 . 
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2 J y 1 8 6 g ^m^Xi^-lzmW^t^ 4 0°ClZ7^XZlftUmZT 

illt, EMI 2 0 11. 4 g£J:£>*ECT 3. 8 g £|§0?K 

290 gizmmLr^yKmm^mm^iy^v^-izm^^^^^-x i ^mmw 

r^>4. 5 g &HW7K1 5 3 g\zmmht^mm^m^x^^^^-x i# 

z-iz£vm£L, mmmm4 5ii%©^l/^>»mi ( (a n + 
(c) zfrm) 

[0 0 5 2]' • ; ■ 

<^u^>-r^u;i/«-^«fl& (a 2) ©7Rffi#tm©®B£> 

12] 

( 1 ) ? 1/ * >«re#tt4HR*©'&J* 

^^xntc, BW*^?*** 2 0 0 OCD^'Jf h7^f l/>yj3-il/2 0 0 

g, 2, 2 -^*^n-;i/:/# yms. 4 4 g, 2, 4-h'ji/>^VVi/T^ 

-1*61. gg&ffib, ^Igi#B^T, 9 0°CT-2B»#^LT^#tf>7K 

2 - ^^t ; > 1 9 3 g 5:iII^T^-{Cl^Lfct, 4 0 °C tc 7 9 * n ^11 £T 
if, h ijiW^>5. 6 g £#[lx.T 1 oaftf&tf&ffofe. ^Wt?, fUfcM 
(#ffl?SttI) i: b T 7 "J h 'J ^ A 3 . 9gfcj:tfECT3. 9 g £ 

?&@*4 2 4 giC^Lfc7K^?:Brffa^ , l^^ , ; >: e-^^^^^^ dp-9"-T' 1 ft 

mmwvx%itht^ w.-%\z\£«*r>jy • 67Mfo#>i 3. 3gfej;tfj;ifi/ 

>h'J7^4. 7 g fcjfSezM 8 1 gfC^Lk*M£i&*T*^ 3^- 

o 

(2) r^u^a^b 
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4 g, flK^— « • 77Kfti#>o. o o 8 g, trn u >i?#<; ^ao. 6 3 g, a 

y%Vvb (fcJl&TJVirK. Kth U hO)2?K&) 0. 97 

g, ^ • 2t>'J ?A^0. 0 2 1 g £ J: 2 4 9 

gfcffifcU 4 0 o ClC#iSL£^ &ft£+3HC^Slg&Lko fc^T?, B A 3 
49. 2g« HDDA7. 2g, ALMA3. 6g^.J:tfECTl. O8g0i 
,^>l>tFn)l-t*J/KQ. 65g, ECTO. 3 2gfej:r;» 
1 3 g©?Mt&£M*c&MTa- hfr£7^;*nftlC2 7 O^WtlTb, 2 
<b{C?TF^7^4 0°C(C3 O^W^Lfc, fOt, MM A 5 8 . 8g, HDD 
Al. 2 gfii^ECTO. 18g«Sil, Kn/*-**5/ FO. 

12g, ECTO. 0 6 g&£Z$m'S&2. 4 g©MIS:S!I^©ITn- 
p>79^3.WIC6 o^TiTU i* e>lc^T^T^4 o°ctc6 0#R9£M#b 
Tfi-^-^^TSit, «BI@^«a!5 011%®^ U^IeHMtK 
tt^lfe* ( (a 2) +&mfe&m (c) £3^) 
[0 0 5 3] 

5 tf ss j§ b b ® 3 «u s 7 (c ^ l *mm * ##M 1 

lT?8KtLfc?l/*>8fflS ( (al) +#®?S»J (c) <D*&ftmm 
1 o oaHcS&fliiu fu^WW4 r©* 
S^fcSt© 7 o o c#g^TT©M>f;Wb^r^tt 7 '»J, 4 oict? 2in 

#«i-e#-&tifc^i«* (a) i o ogpic^fbT»>i/^>tffli7b>6 oastf^sn 

•tfHgzM£#tm&Jii^;wt s & ic i 4 o °c ammtotimwre 3 0 #n9f£ 

— atssas-fe*»s:fliv^, 1 0 g/L©is®7KMt h u 8o°c-e 
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[0 0 5 4] 

«fli©*ffi^«« ( (a 2) (c) z&m) iooajjc*anu * 

«JMI^*l««*«4.5)ti%©*ttM*&ffjt. d©*tt#* 
7 o°c#g^ffT-ea)^^;wb^ra«4 #t*& y, 4 otct? 2 

-enbtittmft (b) 1 0 o®izttisxyuzy-T?v)\sm<£ffflmtf4: ob 
s *i * * ^ jc*« u & v a r* 9 0 °c ©iK**m tfr jc mm l t m%*&&mm * 

1 6 oictc»|itn-7-T»5:i:t'M^li:t5i:^i:|*5: 
iltt^^lil i mmffiIiSi#:l:#fe„ &^T, 9 5 "Ctf^SlCiJflg^fc 
114 0 g/L<3D*Hft^h'J A*»?£ic*fiM£«S#&iS?K. U-^X'V!±n 

zmvMh. mmffim<Dmj&ftx&zT)i%v^m&PET*&M&3kL. mm 

feildftlT (®iMifi<Z)WM : 0. 0 8 2f*/fyjr^) , K»W«f«3^ 
0. 4 3 0»>-^#t 3 <£>£/- Ntt^2tc^Lfc«fc"^tc, a^&Milr 

±»(Z)«llg*tt^«*S:4 0°Ct2aFlitlttC, ±3B£|i3#©:& 
h&«3iU MSB^^O. 4 4 0^«J/-hS:#fe. 3© 
S/- H«2 JC^Lfe^eJiC &#£Ml^£J:tK5l^;fr£^L£: 0 

[0 0 5 5] 
CH»J 3 ] 



2 9 
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###J 6 X*mM L tc.m&& b © 1 . 5§P;)3J:t>*#®?£'i£M£ bTEM 1 0 9 P 
y^/*^»fll©*tt^«* ( (a 2) (c) *^m) l-OOfiPJC* 

#tt#Bt?R<0 7 0 TC#fi^#TT?©flS^;Wt^fSftt 7 #T?& 1 4 0 TCT? 2 m 

mmmsxm^nr^m^ (o 1 0 osicmlt^i^^-t^m/^^to 
3y4 , o»##sn6 J:^jc*tsu 4 0 n <z>i»jiwe««"rt».-e 4 o^mm 

?zz£xmm*¥mK?£££%iz.mfrzm&Lxm2ffii mm&Mm'g.mib 
mmm^&ftRmm&mf&ftx&z x^- u >#sit? pva u im 

0. 4 10OTi/-h?:#fe o Mi^2 {d^L^J: ? ic, &#&Mlir: 

2/- hfcm 2 ICi* 0 <fc 3 &#&S^v>;i3J:tf5[S3£:*J&3*Lfc. 
[0 0 5 6] 

7 tii I fel^Ht b ® 3 g[! J3 j: ^ffi?5ttl t LTEM 1 4 7 13 

zmw* 7 & izmm l tc*.mm*^3$m 1 2 xmm. v t ? u * > - t * y 

«fl|CD*tt^** ( (a 2) +#®?£'»J (c) 1 O OgPCttU 

l/*>-T*y/l/tt^*Ii»K#4 5St%0MM«5:#fe o 

t©7o x:&m0kfrTx<Dmm>fMmmi* 5 y , 4 0 °c 7? 2 mm^m^ 

T»#e>tife^i«* (a) 1 0 omizmisX. v uzy-rz y ;i/tfr£*fi!B# 6 0 
gptf # $ ft* j: o tc^it u gor (D^m* tcs^ l xmm*®.ftmm 
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, 1 6 o°cizmmvfea-^-T*mj±"?z>z.iiT*mm%:¥'miz-*2>ii}i%izmfr 
i o g / l ©is©«t h y 8 0'ct6owat 

[0 0 5 7] 

. l»S:j!l«*7»JC»J»bfe***a[«:##«l '2T?a«iLfc#l/*>-7* U 

/b*^*I&©*tt#ffciS ( (a 2) +#®?S<M (c) i o ospjca&flti 

U 9l/4t>-T^U^«flll«^4 5Si%0*ffi^ifc«S:1lfe„ ^ODtR 

ffi^ftiR© 7 o o c#s^#T-e©^^;i/'fb^r^ii 5 y , 4 o r -?? 2 mm 
#«2T»#e>nfc^in^f-(B) l o oastc*fi,T# i/*>-r* u;i/^^ffli^ 
^tcofe^#WTTO7K«^tS:M&^^;Wb$i±> S £ic l 4 oico)lKlf!ijii 

O^RffijftLfe. ^CD^, 1 6 0"CiCiIliOfcD-7-T'f¥ffit§^tt 
TOttPET U mmZMMfcLT (Mif$,*£tf> : 0. 0 8 
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[0 0 5 8] 

9 -e§S3i£ L £fii?#: b © 5 £ L X tftffc * Jl is V A 0 

( (a i) (c) tzlsm i o oaucasflnu vu*y 

;wfc«riwtt 6 y , 4 0 °ct* 2 SFli*t©M±#$a 1 2 % 

D) 1 0 OaPJC*fUT9l/*>fiJflg*«7 Offl$^StlS<fc^tC^b, 8CV>T?9 

o°c©^7K^^cm«bT^Jil7Ktt^M^^^VWb$it, £<otci 4 or© 

iMiOTT'3o^mibt, MSB-ms^ 0. 5 kb&3l«&s/- h&ttfc 

[0 0 5 9] 

1 2 t^i 1 1 ^ 1/ ^. > - r ^ y ;n^its^*tt^ts ( (a 2) + 
#is?stt«f (c) 1 0 oBKttLMmyki lmzmuh. VU$>-T 

? y-;b«£8ffl&«£#4 5**%©*tt^«**#fe. r©7Ktt^M«7 o°c 

»i*ffT"e*i^Mtt«:saf, 4 oicT?2ara#««<z>«!f«-t#*tti% 

A) {C*fLTIIJ6M4 h|SI^©^T*^m • ti^LfcfcZlS, 

3 2 miiE#2 0 0 3 - 3 0 4 6 3 7 0 
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[0 0 6 0] 
CJt««2] 
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[Designation of Document] Specification 

[Title of the Invention] METHOD FOR PRODUCING LEATHER-LIKE SHEET 
[Claims] i 

[Claim 1] A method for producing leather-like sheets, which 
comprises infiltrating a thermally- gellable , aqueous resin dispersion into 
a fibrous substrate followed by heating to gel it and drying it to give 
a leather- like sheet and which is characterized in that the gelling time 
of the aqueous resin dispersion kept in a closed condition at 70°C is within 
10 minutes and the viscosity increase in the resin dispersion kept in a 
closed condition at 40°C for 2 weeks is at most 50 %♦ 

[Claim 2] The method for producing leather- like sheets as claimed 
in claim 1 , wherein the aqueous resin dispersion comprises essentially 
(a) a main resin, (b) a polymer having a polyoxyethylene group in its side 
branches, and (c) a surfactant. 

[Claim 3] The method for producing leather- like sheets as claimed 
in claim 1 or 2 , wherein the aqueous resin dispersion comprises essentially 
(a) a main resin, (b) a polymer having a polyoxyethylene group in its side 
branches, (c) a surfactant, and (d) an inorganic metal salt. 

[Claim 4] The method for producing leather- like sheets as claimed 
in any one of claims 1 to 3 , wherein the aqueous resin dispersion contains 
from 20 to 60 % by mass of a main resin (a) , from 0.5 to 10 % by mass of 
a polymer (b) , from 0.5 to 5 % by mass of a surfactant (c) and from 0 to 
2 % by mass of an inorganic metal salt (d) . 

[Claim 5] The method for producing leather-like sheets as claimed 
in any one of claims 2 to 4, wherein the main resin (a) is an urethane 
resin and/or an urethane -acrylic composite resin. 



in any one of claims 2 to 5, wherein the polymer (b) is obtained through 
polymerization of from 60 to 100 % by mass of an ethylenic unsaturated 
monomer having a structure of a general formula (I) and from 0 to 40 % 
by mass of any other ethylenic unsaturated monomer. 



wherein Ro. represents a hydrogen atom or a methyl group; R 2 represents 
a hydrogen atom or is a group selected from an alkyl group, an aryl group 
or an alkylaryl group having from 1 to 18 carbon atoms; X represents a 
group selected from -C(=0)0-, -OC(=0)-, -O- , -NHC(=0)-, -C(=0)NH- ; and 
n indicates an integer of from 2 to 7. 

[Claim 7] The method for producing leather-like sheets as claimed 
in any one of claims 2 to 6 , wherein the aqueous 10 % solution of the polymer 



[Claim 6] The method for producing leather -like sheets as claimed 



CH 2 = 




(i) 




i 



(b) has a clouding point that falls between 10 and 60°C. 

[Claim 8] The method for producing leather-like sheets as claimed 
in any one of claims 2 to 7, wherein the surfactant (c) is composed of 
from 30 to 100 % by mass of a nonionic surfactant (cl) having an HLB value 
of from 12 to 18, and from 0 to 70 % by mass of any other surfactant (c2) . 

[Claim 9] The method for producing leather-like sheets as claimed 
in any one of claims 1 to 8, wherein the fibers that constitute the fibrous 
substrate are ultraf ine fibers -forming fibers and the fibers are converted 
into ultrafine fibers before an aqueous resin dispersion is infiltrated 
or after the aqueous resin dispersion has been infiltrated, gelled and 
dried. 

[Claim 10] The method for producing leather-like sheets as claimed 
in any one of claims 1 to 9, wherein the gelling time of the aqueous resin 
dispersion kept in - a closed condition at 70°C is within 8 minutes, and 
the viscosity increase in the resin dispersion kept in a closed condition 

at 40°C for 2 weeks is at most 30 %. 

[ Claim 1 1 ] Leather- like sheet s produced according to the production 
method of any one of claims 1 to 10. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] 

The present invention relates to an industrially advantageous method 
for producing leather- like sheets having a good feel and good physical 
properties, and to the leather- like sheets obtained according to it. 
[0002] 
[Prior Art] 

Heretofore known in the art, leather- like sheets are fabricated, 
for example, by infiltrating a resin component such as ure thane resin into 
a fibrous substrate such as nonwoven fabric followed by raising a fibrous 
najnon the surf ace^of ^thus i-processed substrate, or by laminating a resin 
layer on the surf ace of such a~^bstrate~. For the resin component that 
-is imparted to the nonwoven fabric, for example, known are urethane resin 
and acrylic resin. Urethane resin is widely used for it in view of the 
feel and the mechanical properties of the leather-like sheets fabricated 
with it. 

One ordinary method for fabricating such leather- like sheets with 
a resin component infiltrated into the fibrous substrate thereof comprises 
infiltrating a resin solution in an organic solvent such as 
dimethylf ormamide as a solvent into a fibrous substrate such as nonwoven 
fabric, followed by solidifying the resin in the substrate. However, the 
method that uses an organic solvent is unfavorable from the viewpoint of 
the environmental protection and the process safety. Taking these into 
consideration, various methods that are substitutable for the method with 
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an organic solvent solution have been proposed . They comprise impregnating 
"a fibrous "substrate with an aqueous resin dispersion to fabricate 
leather- like (Sheets, but most of them are not as yet industrialized. One 
reason is, when an aqueous resin dispersion is used in fabricating 
leather-like sheets , the resin may locally move inside the fibrous substrate 
during the step of drying the aqueous resin dispersion, thereby giving 
a structural morphology with fibers strongly restrained by the 
locally-concentrated resin, and, as a result, the sheets fabricated may 
lose their flexibility and have a stiff feel. 
[0003] 

To solve the problem with the process that uses an aqueous resin 
dispersion, various methods have been proposed for uniformly introducing 
resin "into a ~f ibr^us"substrate. For example; " after an aqueous resin 
-dispersion has been infiltrated into a fibrous substrate, it is thermally 
gelled. Concretely, one method proposed for fabricating artificial 
leather comprises applying an emulsion that has been prepared by dissolving 
an inorganic salt in anonionic surf act ant -containing aqueous polyurethane 
emulsion, to a fibrous substrate followed by drying it under heat (JP-A 
6-316877, 7-229071) . Anothermethodproposedf or fabricating leather -like 
sheets comprises inf iltrating a thermally- gellable urethane resin emulsion 
or_ urethane- acrylic composite resin emulsion in which the resin has an 
elastic modulus falling within a specific range, into a fibrous substrate 
followed by thermally gelling it and drying it ( JP-2000-17582 , 2000-303370). 
Still another method proposed for fabricating artificial leather comprises 
infiltrating an aqueous resin composition that comprises an aqueous 
urethane resin, an inorganic salt , and a nonionic surfactant having a 
clouding point, into a fibrous substrate, followed by thermally gelling 
it and drying it (JP-A 11-335975). However, the artificial leathers 
fabricated according to the methods proposed in JP-A 6-316877 and 7-229071 
are far from being-satisfactory improved in point of the flexibility, 
solidity, feel and durability thereof. This is because the resin 
concentration in the emulsion used in the proposed method is at most about 
10 % and is extremely low and therefore only a small amount of the resin 
may be infiltrated into the fibrous substrate, and, in addition, when the 
resin concentration in the emulsion is not larger than 20 %, the resin 
does not almost thermally gel. On the other hand, if a large amount of 
an inorganic salt is added to the emulsion and when the resin concentration 
in the emulsion is high, for example, 30 % or more, then the emulsion may 
thicken or gel by itself and may be unstable in time. On the other hand, 
the leather like-sheets obtained in JP-A 2000-17582 and 2000-303370 are 
surely improved in point of the feel and the physical properties thereof, 
but the method proposed in these patent references , which comprises applying 
such a thermally- gellable resin to a resin substrate, is still problematic 
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and will be after all impracticable since the emulsion to be used therein 
may thicken~~in :~timfc~anid~may~gel~ within days even at 

around room temperature. A method disclosed in JP-A 2000-290879 is also 
problematic in that the emulsion used therein is unstable and, especially 
in summer, it may thicken or gel by itself and therefore could not smoothly 
give artificial leather. 
[0004] 

On the other hand, a method for producing an emulsion that is stable 
and is thermally gellable has been proposed, which comprises adding an 
organopolysiloxane-type thermally- gelling agent or a nonionic 
surf actant- type thermally- gelling agent to an emulsion of an acrylic resin 
having a specific functional group (JP-A 6-256617, 6-329867, 7-90154). 
IiT"th^meth^d7 hwever ,~t^ the resin" to be used is limited 

to- a n extremely narrow-range —an d the resin of the -type is unfavorable 

for fabrication of leather-like sheets . These patent references are silent 
at all on a method of making urethane resin and urethane- acrylic composite 
resin that are especially favorable for fabrication of leather like- sheets , 
thermally gellable. In these patent references, described are 
organopolysiloxane and alkylphenol- formaldehyde condensate alkylene 
oxide adduct that are favorable for the thermally- gelling agent . However, 

the___former is___ extremely expensive and., is therefore industrially 

disadvantageous since it increases the product costs; and the latter is 
unfavorable since its starting material, alkylphenol is a type of 
hormone-disrupting chemicals. 
[0005] 

[Problems that the Invention is to Solve] 

An object of the invention is to provide an industrially advantageous 
method for producing leather-like sheets by infiltrating an aqueous resin 
dispersion into a fibrous substrate, and to provide leather-like sheets 
having _ a sof tand soiid~feel~and~having-good physical—properties . 
[10006] 

* : -.^"fc^angzf or ^Solving— tfae^Prob3:eM ] r * ~~ ~ 

To attain the object as above, we the present inventors have 
— assiduously-studied and,-as a result, have found that we may attain the 
object when we use a thermally- gellable aqueous resin dispersion that 
contains -specif ic components for the aqueous- resin dispersion to be 
infiltrated into a fibrous" substrate r 
[0007] 

Specifically, the invention relates to a method for producing 
leather- like sheets. Concretely, the method of the invention comprises 
infiltrating a thermally- gellable , aqueous resin dispersion into a fibrous 
substrate followed by heating to gel it and drying it to give a leather-like 
sheet, and the method is characterized in that the gelling time of the 
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aqueous resin dispersion kept in a closed condition at 70°C is within 10 
minutes "arid "the vi sco'sTty"increase~in the~res"ih~di^per s ion kept in a closed 
condition &t 40°C for 2 weeks is at most 50 %. 
[0008] 

[Modes of Carrying out the Invention] 

The invention is described in detail hereinunder. 

The fibrous substrate for use in the invention may be any and every 
one that is thick in some degree and solid and has a soft feel, for which, 
for example, usable are various fibrous substrates that have heretofore 
been used in fabrication of leather- like sheets. Especially preferred 
are nonwoven fabrics as they readily give natural leather- like feel and 
physical properties. The fibers that constitute the fibrous substrate 
may be^any ordinary nat^al^Tbers ,~ se^- synthetic fibers or synthetic 

- fiber s7~for:which/ however , preferred are ultra-fine synthetic fibers or 
synthetic fibers that may be converted into ultra-fine fibers (they may 
be referred to as ultra-fine fibers -forming fibers ) . Especially preferred 
are multi- component fibers formed of multiple polymer substances , of which 
the fiber cross section has a laminar or sea-island profile of the multiple 
polymer substances. The laminar-profiled multi -component fibers may be 
processed- into ultra- fine f ibers-by peeling the layered structure or by 

- -removing one of -the-layered polymer-substance components ; and the sea- island 
multi -component fibers may be processed into ultra-fine fibers by removing 
the polymer substance of the sea component. 

[0009] 

The polymer substance to constitute the fibrous substrate includes, 
for example, poly amides such as nylon 6, nylon 12, nylon 66, nylon 912 
(nylon formed of nonamethylenediamine and/ or 2 -methyl- 1 , 8-octanediamine, 
and dodecanoic diacid) , nylon 6/12 (copolymer of caprolactam and 
laurolactam) , nylon 6T (nylon composed of hexamethylenediamine and 
tere^th^ic~acid) ~7 nyldir9T~(nyloTrf orrned of nonamethylenediamine and/or 
2 -methyl - i , 8 -octanediamineT and terephthalic acid ) , polyamide block 
copol^ei*™^^^ = polyalkylene 
terephthalates , e.g., polyethylene terephthalate, polypropylene 
terephthalate, polybutylene terephthalate, as well as polyethylene 
naphthalate, polypropylene naphthalate, polybutylene naphthalate, 
polyester block copolymer - (polyester elastomer); polyolefins such as 
polyethylene , polypropylene , polymethylpentene , ethylene-a-olef in 
copolymers; polystyrene-based polymers such as typically polystyrene, 
polystyrene-based block copolymer (polystyrene elastomer) ; 
polyvinylidene chloride, polyvinyl acetate, ethylene -vinyl acetate 
copolymer , polyvinyl alcohol , saponified ethylene -vinyl acetate copolymer , 
polymethacrylate , polyurethane elastomer . These may be suitably selected 
depending on the use and the required properties. 
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[0010] 

In* th^~ilx^ntrio^^ aqueous~resin dispersion 

is infiltrated into a fibrous substrate such as that mentioned above, and 
then heated to gel and dry it to give a leather- like sheet. The thermal 
gellability as referred to herein means that a liquid loses its fluidity 
to gel when heated, and it is still kept gelled even when cooled to room 
temperature . 

For infiltrating the aqueous resin dispersion into such a fibrous 
substrate, employable is any method of uniformly infiltrating an aqueous 
resin dispersion into a fibrous substrate. For it, in general, preferably 
employed is a method of dipping a fibrous substrate in an aqueous resin 
dispersion. Also employable is a method that comprises infiltrating an 
e^l^ioh~ilit^~^~f ibrdus su^raTe^fol'lowed'by controlling the amount of 
the~emuision-having~been~inf iltrated -into the- substrate by the use of a 
press roll or a doctor knife. 

Next, the aqueous resin dispersion infiltrated into the substrate 
is thermally gelled. For heating it, for example, employable is (1) a 
method of dipping the fibrous substrate with the aqueous resin dispersion 
infiltrated therein, in a hot water bath at 70 to 100°C; (2) a method of 
. — —spraying the fibrous -substrate with the aqueous resin dispersion 

^infiltrated -therein, — with -hot-steam -at- 100 -to-1 80°C;or (3)_a method of 

directly introducing the fibrous substrate with the aqueous resin 
dispersion infiltrated therein, into a drier at 70 to 180°C. Of those, 
preferably employed are the gelling methods (1) and (2) since they enable 
the aqueous resin dispersion to gel and give leather- like sheets having 
a more flexible feel. In the gelling method (1) or (2) , the leather-like 
sheets fabricated are dried under heat or dried in air to remove the moisture 
from them. 

In case where the fibers that constitute the fibrous substrate is 
Uj-erg-f ine"f ibers-f orming~f ibers7~they~may - be — converted into ultraf ine 
fibers according to the method mentioned above before the aqueous resin 

— dispersions-is inf iltrated = or~af ter the aqueous resin dispersion has been 

infiltrated, gelled and dried. 

If desired, the leather- like sheets of the invention maybe processed 
in any known manner of coloring or napping or forming a resin layer on 

the surface. ------ - - - 

[0011] 

The amount of the aqueous resin dispersion to be infiltrated into 
the fibrous substrate is preferably from 10 to 200 parts by mass in terms 
of the solid resin content thereof and relative to 100 parts by mass of 
the fibrous substrate, more preferably from 20 to 150 parts by mass, even 
more preferably from 30 to 120 parts by mass . If the amount of the resin 
infiltrated into the substrate is smaller than 10 parts by mass, the 
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leather-like sheets fabricated could not have a good solid feel; but if 
larger than 200 parts by mass, the leather- like sheets fabricated could 
not be flexible. 
[0012] 

The gelling time of the aqueous resin dispersion for use in the 
invention must be within 10 minutes when it is left in a closed condition 
at 70°C, and the viscosity increase in the resin dispersion must be at 
most 50 % when left in a closed condition at 40°C for 2 weeks. The gelling 
time of the resin dispersion left in a closed condition at 70°C is determined 
as follows: 30 g of a sample of the aqueous resin dispersion is put into 
a glass tube ( cylindrical tube having an inner diameter of 3 cm and a height 
of 6 cm) and closed up, and this is dipped in a hot water bath at 70°C. 
The time which the sample thus dipped in~hot~ water and left to stand has 
taken before it completely gels to lose its f luidity- is read, -and this 
is the gelling time of the resin dispersion. If the gelling time of the 
resin dispersion kept in a closed condition at 70°C is over 10 minutes, 
then it means that the thermal gellability of the resin dispersion is too 
low. If so, the resin moves inside the fibrous substrate during the step 
of drying the aqueous resin dispersion, thereby giving a structural 
-morphology-of strongly restrained fibers, and, as a result, the sheets 
. fabricated mayLlose_their_ flexibility and have. a^s tiff feel. Even if the 
resin having been infiltrated into the fibrous substrate is thermally gelled 
at a temperature sufficiently higher than 70°C to fabricate leather- like 
sheets , a long time may be taken before the substrate reaches a predetermined 
temperature since the thermal gellation and the water evaporation proceed 
simultaneously while the substrate is heated . Therefore , when the thermal 
gellability of the resin in the substrate is poor at 70°C, then the feel 
and the physical properties of the leather- like sheets fabricated can not 
be obtained. Further, when the thermal gellation is effected in a hot 
water bath, there may occur another problem" in that the aqueous resin 
dispersion flows out into the hot water bath to contaminate it . Preferably , 
the gellingrtimejip^^^ closed condition at 

70°C is within 9 minutes, more preferably within 8 minutes, still more 
preferably within 7 minutes . The thermal gellation of the resin dispersion 
must be irreversible. This means that the resin dispersion for use in 
the invention, must not be a reversible thickening type resin dispersion 
that may be again fluid when cooled. If such a reversible thickening type 
resin dispersion is dried after thermally gelled, the gelled resin will 
be again liquefied while dried, and, as a result, the thus -liquefied resin 
may move inside the fibrous substrate to give a structural morphology of 
strongly restrained fibers and the sheets fabricated may lose their 
flexibility and have a stiff feel. 
[0013] 



7 



The viscosity increase in the resin dispersion left in a closed 
condit xoTTair"4 0°C for 2 wee)c^i^~deterTOin^d~as^"f ollows : A~ sample of the 
aqueous resin dispersion is put into a closed container, then kept in a 
thermostat at 40°C for 2 weeks, and cooled to room temperature, and the 
viscosity increase in the thus- stored sample is obtained according to the 
following formula: 

Viscosity Increase (%) = (viscosity after stored - viscosity before 

stored) /(viscosity before stored) x 100. 

If the viscosity increase after left in such a closed condition 

at 40°C for 2 weeks is over 50 %, then the aqueous resin dispersion will 
thicken at an elevated temperature in summer or the like and its amount 
to be infiltrated into a fibrous substrate will therefore fluctuate or 
aggl:egat"ed"ii^ss^~itiay f o±^irrtfTe~aqueous resin dispersion, and in a serious 
caseTi theTliquid- will-whpllyigel^— Owing-to- these problems , therefore, 
it will be difficult to stably produce leather- like sheets by the use of 
the aqueous resin dispersion. Accordingly, the viscosity increase after 
left in a closed condition at 40°C for 2 weeks must be at most 50 %, but 
preferably at most 40 %, more preferably at most 30 %, even more preferably 
at most 20 %. 

[0014] - — --. 

_ ^Preferably, the thermally- gellable„aqueous_ resin ^dispersion for 

use in the invention comprises essentially (a) a main resin, (b) a polymer 
having a polyoxyethylene group n its side branches, (c) a surfactant, and 
optionally (d) an inorganic metal salt. 

Preferably, the aqueous resin dispersion contains from 20 to 60 % 
by mass of the main resin (a) as it gives a sufficient amount of resin 
to a fibrous substrate to fabricate a leather- like sheet of good solidity 
even when the substrate is dipped only once in the resin dispersion. If 
the main resin concentration in the aqueous resin dispersion is lower than 
20~%~by massr the~inf iltratlon of "the resin-dispersion into the fibrous 
substrate is limited~and the"substrate could not have a sufficient amount 
iof^res±n .~ Ifcthe operation^ofTdipping- in— resinTrt^erTnal-gellation-and 
drying of the substrate is repeated many times for increasing the amount 
of resin to-be infiltrated -into-the substrate, -it is unfavorable since 
it increases the production costs. On the other hand, an aqueous resin 
dispersion in which the main resin concentration is over 60 % by mass is 
difficult to produce . More preferably, the main resin concentration falls 
between 25 and 55 % by mass , even more preferably the main resin concentration 
falls between 30 and 50 % by mass. 

Also preferably, the aqueous resin dispersion contains from 0.5 
to 10 % by mass of the polymer (b) to satisfy both good thermal gellability 
and good liquid stability thereof. More preferably, it contains from 0.6 
to 8 % by mass of the polymer (b) , even more preferably from 0.7 to 6 % 
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by mass of the polymer (b) . 

Also — p re f erablyT""the "a"qu"eous~res±n~ di~spersion~~cdntains from 0 . 5 

to 5 % by mass of the surfactant (c) as its liquid stability and thermal 
gellability are both especially good. More preferably, the surfactant 
content falls between 0.6 and 4 % by mass, even more preferably between 
0.7 and 3 % by mass. 

Also preferably, the content of the inorganic metal salt (d) in 
the aqueous resin dispersion is at most 2 % by mass in view of the liquid 
stability of the dispersion, more preferably at most 1 % by mass, even 
more preferably at most 0.5 % by mass. 
[0015] 

Also preferably, the polymer (b) that has a polyoxyethylene group 
lTrit^s~i~de~br^ of from 

- - 60 to 100 % by mass of- an; ethylenic unsaturated monomer having a structure 
of the following general formula (I) and from 0 to 40 % by mass of any 
other ethylenic unsaturated monomer, as it more readily satisfies the 
thermal gellability and the liquid stability of the aqueous resin dispersion . 
When the proportion of the ethylenic unsaturated monomer of general formula 
(I) is smaller than 60 % by mass, the thermal gellability of the resin 

dispersion may lower . Morepref er ably , the polymer (b) is apolymer obtained 

through polymerization_of f rom.70_to.ip,0_%_by mass.of an ethylenic unsaturated 

monomer having a structure of general formula (I) and from 0 to 30 % by 
mass of any other ethylenic unsaturated monomer. 




CH 2 =C (i) 
X— (CH 2 CH 2 0^-R 2 

wherein Ri represents a hydrogen a?om or a methyl group; R 2 represents 
— a hydrogen atonror is a~group~selected~from~an~ alkyl group r an aryl group 

or an alkyTaryl group having from 1 to 18 carbon atoms; X represents a 
—group selected-from— e(=0)0-r- -oe( =0) - v^ -O- , -NHG(=0)^ r -C(=0)NH- ; and 

n indicates an integer of from 2 to 7. 

[0016] 

Especially preferably, R 2 in general formula (I) that indicates an 
ethylenic unsaturated monomer having a structure thereof is an alkyl group 
having from 1 to 4 carbon atoms, as the compound of the type betters the 
liquid stability of the aqueous resin dispersion. Also preferably, X is 
-C ( =0 ) O- . as the monomer is readily available and the monomer polymerization 
is easy. Also preferably, n is an integer of from 2 to 6, as the monomer 
of the type readily betters the thermal gellability of the aqueous resin 
dispersion. Examples of the monomer of the type are methoxydiethylene 
glycol monomethacrylate (e.g. , Shin-Nakamura Chemical Industry 1 s NK Ester 
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M-20G) , methoxytetraethylene glycol monomethacrylate (e.g., 
Shin-NakamuraChemical Industry ■ s NKEster M- 40G) ethoxydiethylene glycol 
monoacrylate (e.g., Kyoei-sha Chemical's Light Acrylate EC-A) , 
methoxytriethylene glycol monoacrylate (e.g. , Kyoei-sha Chemical 1 s Light 
Acrylate MTG-A) . One or more of these may be used herein. 

The other ethylenic unsaturated monomer that is copolymer! z able 
with the ethylenic unsaturated monomer having the structure of general 
formula (I) may be any known conventional, ethylenic unsaturated monomer. 
For example, it includes (meth) acrylic acid derivatives such as methyl 
(meth) acrylate, ethyl (meth) acrylate, butyl (meth) acrylate, 2-ethylhexyl 
(meth) acrylate, lauryl (meth) acrylate, cyclohexyl (meth) acrylate, 
( meth ) acrylic acid , dimethylaminoe thyl ( meth ) acrylate , die thylaminoethyl 
(meth) acrylate, 2-hydroxyethyl"(m^h)^crylate; styrehe derivatives such 

^as a-meth^ (meth) acrylamide , 

diacet one ( meth ) acrylamide , N- isopropyl ( meth ) acrylamide ; maleic acid , 
fumaric acid, itaconic acid and their derivatives; heterocyclic vinyl 
compounds such as vinylpyrrolidone ; vinyl compounds such as vinyl chloride , 
acrylonitrile, methyl vinyl ether, ethyl vinyl ether, vinyl ketone, vinyl 
acetate; anda-olefins such as ethylene, propylene; ethylenic unsaturated 
group-having surfactants (e.g., Daiichi Kogyo Seiyaku's Aquaron KH-05, 
Aquaron^KH- 10 Asahi-Denka-Kogyo-S-Adeka_Reasorp PP=_70 ,„Sanyo. .Chemical 
Industry's Eleminol JS-2) ; and ethylenic unsaturated monomers having a 
structure of general formula (I) where n is an integer of 1 or 8 or more. 
One or more of these may be used herein. Of those, preferred are alkyl 
( meth )acrylates such as methyl (meth) acrylate, ethyl (meth) acrylate, butyl 
(meth) acrylate and 2-ethylhexyl (meth) acrylate; ethylenic unsaturated 
group-having surfactants; and ethylenic unsaturated monomers having a 
structure of general formula (I) where n is an integer of 8 or more, such 
as methoxypolyethylene glycol monomethacrylate (where the number of the 
oxyethyl^nelinitfs" is" afTeas t~ 8 )T~as~ the ^lymer~ ( b ) obtained through 
copolymerization with any of them may readily ensure good thermal stability 

"arid good thermal Reliability ^of "the^aqueous resin dispersion that contains 
it. If desired, the above-mentioned, monofunctional ethylenic unsaturated 
monomer may be combined with a small amount of a difunctional or more 
polyfunctional ethylenic unsaturated monomer to give the polymer (b) so 

"far as the thus - copolymerized polymer ( b ) is soluble in water at a temperature 
not higher than its~"clo\iding "point V 

For controlling the molecular weight of the polymer (b) , usable 
in combination is a chain transfer agent such as octanethiol, thioglycerol , 
2 -mercaptoethanol , 2-ethylhexyl thioglycolate, a-methylstyrene dimer. 
Preferably, the polymer (b) has a number -average molecular weight of from 
5,000 to 100,000, since its ability to improve the thermal gellability 
of the aqueous resin dispersion is good and since its influence on the 
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liquid viscosity of the aqueous resin dispersion is small, 

[0017]~ ~ 

The polymer (b) may be produced in a known method. For example, 

it may be produced through emulsion polymerization or suspension 
polymerization to be effected in the presence of a radical polymerization 
initiator at a temperature not lower than the clouding point of the polymer 
(b) ; or through solution polymerization to be effected in an organic solvent 
or in an aqueous solution at a temperature not higher than the clouding 
point of the polymer (b) ; or through bulk polymerization; or through cationic 
or anionic polymerization to be effected in the presence of an ionic 
polymerization initiator. Of those, the method to be effected in the 
presence of a radical polymerization initiator is especially preferred 
— — as~the~polymeri"zati"on~according~to~the — method~is~~easy~ ~ 

Any— known— radical- polymerization initiator may -be used herein, 

including, for example, oil-soluble peroxides such as benzoyl peroxide, 
dicumyl peroxide , cumene hydroperoxide , t -butyl hydroperoxide ; 
oil-soluble azo compounds such as 2 , 2 ' -azobisisobutyronitrile, 
2,2' -azobis- ( 2 , 4-dimethylvaleronitrile) , dimethyl 
2,2'- azobisisobutyrate ; water- soluble peroxides such as hydrogen peroxide , 
_ potassium- persulf ate, sodium persulf ate, - ammonium -persulf ate; and 

water-solu ble az o _ compounds. . _ sjach _ as „ azobiscyanovaler ic acid , 

2,2' -azobis ( 2 -amidinopropane )-dihydrochloride . One or more of these may 
be used herein. If desired, the polymerization initiator may be combined 
with a redox initiator system that comprises a reducing agent and optionally 
a chelating agent. 
[0018] 

Preferably, the clouding point of an aqueous 10 % solution of the 
polymer (b) falls between 10 and 60°C since the polymer (b) more readily 
satisfies both the thermal gellability of the aqueous resin dispersion 

at"70°C~and"the liquidst ability thereof _ at _ 40°C. — Mor^preferably, it falls 

between 15~ah~d~55°C , "even more preferabXy between 20 and 50°C. 

r [ 0019 ] ~ — - - - . - . — 

Preferably, the surfactant (c) to be in the aqueous resin dispersion 
in the invention is composed of from 30 to 100 % by mass of a nonionic 
surfactant (cl) having an HLB value of from 12 to 18 and from 0 to 70 % 

by-mass of -any other surfactant (c2) in view of the liquid stability and 

~ the thermal gellability of the aqueous resin dispersion . More preferably, 
it is composed of from 50 to 90 % by mass of (cl) and from 10 to 50 % by 
mass of ( c2 ) . The surfactant for use herein may be any known one , including, 
for example, nonionic surfactants such as polyoxyethylene lauryl ether, 
polyoxyethylene stearyl ether, polyoxyethylene nonyl phenyl ether, 
polyoxyethylene octyl phenyl ether, polyethylene glycol monolaurate, 
polyethylene glycol monostearate, polyoxyethylene sorbitan monolaurate. 
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polyoxyethylene sorbitanmonostearate, polyoxyethylene-polyoxypropylene 
block copolymer, polyoxyethyle~he~pblysiloxane block" copolymer; anionic 
surfactants such as sodium laurylsulf ate, ammonium laurylsulf ate, sodium 
polyoxyethylene tridecyl ether acetate (e.g., Nikko Chemical 1 s ECT-3NEX) , 
sodium polyoxyethylene lauryl ether sulfate, sodium 
dodecylbenzenesulfonate, sodium alkyldiphenyl ether sulfonate, sodium 
di ( 2-ethylhexyl ) sulf osuccinate ; and known penetrants and def oaming agents . 
One or more of these may be used herein. The HLB value of the nonionic 
surfactant may be measured according to the description in Takehiko Fuj imoto , 
Introduction to Surfactants, completely-revised edition (published by 
Sanyo Chemical Industry), pp. 128-131. In addition, it is described in 
catalogues of surfactants' manuf acturers • 

Examples of nonionic surfactants Kaving~ari~HLB value of from 12 
to 1 8 are Kao ' s Emulg en 108~(HLB = 12 ;! ) , Emulgen 1 09P (HLB =13 .6) , Emulgen 
120 (HLB = 15.3), Emulgen 147 (HLB = 16.3), Emulsion 320P (HLB = 13.9), 
Rheodol TW-L120 (HLB = 16.7), Rheodol TW-S120 (HLB = 14.9), Emanon 1112 
(HLB = 13.7) , Emanon 3115 (HLB = 13.4) ; Sanyo Chemical Industry's Naroacty 
N-85 (HLB = 12.6), Naroacty N- 100 (HLB = 13.3), Naroacty N-140 (HLB = 14.7), 
Naroacty N-200 (HLB = 16.0) , Naroacty N-400 (HLB = 17.8) . (The HLB values 
of these commercial products are all those described in the manufacturers ' 

catalogues.) . . 

[0020] 

In addition, the aqueous resin dispersion for use in the invention 
may contain an inorganic metal salt (d) . The inorganic metal salt that 
may be used in the resin dispersion includes, for example, alkali metal 
salts such as sodium chloride, sodium sulfate, sodium carbonate, sodium 
jiitrate , potassium chloride ; and alkaline earth metal salts such as calcium 
chloride, calcium sulfate, magnesium chloride. One or more of these may 
be used herein. 

[0021] ■ " ~ — 

The _ main resin (a) to be in the aqueous resin dispersion of the 
~ —invent ion may be-^yJmpwnioneTiii Howevery-f or obtaining leather = like shee t s 

having a good feel and good physical properties, especially preferred are 

urethane resin (al) and/or urethane- acrylic composite resin (a2) ; and more 

preferred is urethane -acrylic composite resin (a2). 

[0022] ttz^z --ZL. — — — : --I"" T 

The urethane resin (al) usable for the main resin (a) may be any 

known urethane resin, for example, prepared from essential starting 

materials of a polymeric polyol, an organic polyisocyanate and a chain 

extender. 

The polymeric polyol may be any known one, including, for example, 
polyether polyols such as polyethylene glycol, polypropylene glycol, 
polytetramethylene glycol, poly(methyltetramethylene glycol) ; polyester 
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polyols such as polybutylene adipate diol, polybutylene sebacate diol, 
polyhexamethylene adipate diol, poly (3 -methyl -1,5- pen tylene adipate) 
diol; poly (3 -methyl -1,5 -pen tylene sebacate) diol, polycaprolactone diol; 
polycarbonate polyols such as polyhexamethylene carbonate diol, 
poly(3-methyl-l,5-pentylene carbonate) diol; and polyester carbonate 
polyols. One or more of these may be used herein. 
[0023] 

The organic polyisocyanate usable for in the invention may be any 
ordinary organic polyisocyanate that has heretofore been used in producing 
ordinary urethane resins, including, for example, hexamethylene 
diisocyanate , isophorone diisocyanate , 4,4' -dicyclohexylmethane 
diisocyanate , 2,4-tolylene diisocyanate, 2,6-tolylene diisocyanate, 
4,4' -diphenylme thane diisocyanateT^ylylene diisocyanate . One or more 
of tliese" may "be "used herein; ~ ~ 

[0024] 

The chain extender component usable for in the invention may be 
any ordinary chain extender that has heretofore been used in producing 
ordinary urethane resins , but is preferably a low-molecular compound having 
at least two active hydrogen atoms in the molecule capable of reacting 
with an isocyanate group and having a molecular weight of at most 300. 
For example, it includes-hydrazine, ethylenediamine, -propylenediamine, 
hexamethylenediamine , nonamethylenediamine , xylylenediamine , 

isophoronediamine , piperazine and their derivatives; diamines such as 
adipic acid dihydrazide, isophthalic acid dihydrazide; triamines such as 
diethylenetriamine; tetramines such as triethylenetetramine; diols such 
as ethylene glycol , propylene glycol , 1 , 4 -butanediol , 1,6 -hexanediol , 
l,4-bis(P-hydroxyethoxy)benzene, 1 , 4-cyclohexanediol; triols such as 
trimethylolpropane; pentaols such as pentaerythritol ; aminoalcohols such 
as aminoethyl alcohol, aminopropyl alcohol. One or more of these may be 
used herein . For thiTchailTexteriding reaction to give the urethane resin, 
the chain extender may be optionally combined with any of monoamines such 
as ethylamine, propylamine, butylamine; carboxyl group -having monoamine 
compounds such as 4-aminobutanoic acid, 6-aminohexanoic acid; andmono-ols 
such as methanol, ethanolr propanol, butanol. - - - - 
[0025] 

A carboxyl~grdup may be introduced into of the urethane resin, for 
which, for example, use<lTn combinatiori"is"a carboxyl group-having diol, 
such as 2,2 -bis ( hydroxymethyl ) propionic acid , 

2 , 2 -bis ( hydroxymethyl ) butanoic acid or 2,2 -bis ( hydroxymethyl ) valeric 
acid, for the starting material for the urethane resin. 
[0026] 

For producing an aqueous dispersion of the urethane resin (al), 
employable with no specific limitation thereon is any known method of 
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emulsif ication and dispersion of the urethane resin in water . For example , 
employable" ~is (1) ~a~methrod of "emulsif yin~g~and~di~spersing~ a hydrophobic 
isocyanate -terminated prepolymer that is obtained from a polymeric polyol 
and an organic polyisocyanate , in water in the presence of an emulsif ier 
at high mechanical shear force, and,, at the same time and/or after the 
emulsif ication and dispersion thereof, increasing the molecular weight 
of the prepolymer through reaction with a chain extender such as polyamine; 
or (2) a method of self -emulsifying a carboxyl group-having, hydrophilic 
isocyanate- terminated prepolymer in water and, at the same time and/or 
after the self -emulsif ication, increasing the molecular weight of the 
prepolymer through reaction with a chain extender such as polyamine. 

The emulsif ier to be used in these methods may be any one described 
hereinabove f or th~e~surf a^ 
-of 7 the- invention . 7- ;■— — 

To facilitate the emulsif ication and dispersion thereof, the 
isocyanate -terminated prepolymer may be diluted with an organic solvent 
such as acetone, 2-butanone, toluene, ethyl acetate, tetrahydrof uran, 
dimethylformamide. Further, a part or all of the chain extender may be 
reacted with the prepolymer before emulsif ication of the urethane resin. 
[0027] - 

The urethane -acrylic composite resin (a2) usable for the main resin 

(a) is prepared, for example, through emulsion polymerization of an 
ethylenic unsaturated monomer that comprises, as the essential component, 
a (meth) acrylic acid derivative, in the presence of an aqueous urethane 
resin dispersion . The polymerization condition for it is not specifically 
defined and may be the same as that for conventional emulsion polymerization 
of ordinary ethylenic unsaturated monomers. In general, however, the 
emulsion polymerization is preferably effected at a temperature falling 
between 0 and 90°C in an inert gas atmosphere for polymerization stability. 
The aqueous urethane resin dispersion to be used in the method may be the 
same^as"the aqueous dispersion of urethane"resih (al ) mentioned hereinabove. 
— For-it=^ther polyure thane- prepolymer may=be~=di=lu ted -with an ethylenic 
unsaturated monomer such as typically a ( meth ) acrylic acid derivative in 
place of^an organic solvent such as 2-butanone to prepare the aqueous urethane 
resin dispersion. For the composite resin, preferred is an ethylenic 
unsaturated group-having urethane resin, since coarse phase separation 
between" the urethane resin _ and~the acrylic resin hardly occurs in the 
composite resin and since the physical properties of the leather-like sheets 
fabricated may be much bettered . Introduction of an ethylenic unsaturated 
group into urethane resin can be accomplished by using, for example, a 
hydroxyl group-having ethylenic unsaturated monomer, such as 
2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl (meth)acrylate, allyl 
alcohol, 1:2 adduct of ethylene glycol diglycidyl ether and (meth) acrylic 
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acid, or 1:2 adduct of 1 , 6-hexanediol diglycidyl ether and (meth) acrylic 
acid, for the starting material for urethane resin. 
[0028] , 

On the other hand , the ethylenic unsaturated monomer which comprises , 
as the essential component, a (meth) acrylic acid derivative and which is 
subjected to emulsion polymerization in the presence of an aqueous urethane 
resin dispersion may use those mentioned hereinabove for the material for 
producing the polymer (b) . For it, especially preferred are those 
comprising, as the essential component, an alkyl (meth)acrylate such as 
methyl (meth) acrylate, ethyl (meth)acrylate, butyl (meth)acrylate, 
2-ethylhexyl (meth) acrylate. Also preferably, the resin is copolymerized 
with a small amount of a polyf unctional ethylenic unsaturated monomer, 
such as 1 , 6 -hexanediol di ( meth ) acrylate ,1,9 -^bnanediol di ( meth ) acrylate , 
neopentyl glycol dl ( meth ) acrylate , divinylbenzene or allyl ( meth ) acrylate , 
for making the resin have a crosslinked structure. 

The polymerization initiator employable in the process may use those 
mentioned hereinabove for the radical polymerization initiator to be used 
in producing the polymer (b) . 

In the urethane- acrylic composite resin (a2), the ratio by mass 
of the starting materials , urethane resin to ethylenic unsaturated monomer 
„preferably_falls_between 90/10__and 10/90, more preferably, between 70/30 
and 15/85, even more preferably between 50/50 and 20/80. 
[0029] 

Preferably, the main resin (a) to constitute the aqueous resin 
dispersion of the invention contains, in the resin skeleton, from 1 to 
10 mmols of a carboxyl group per 100 g of the resin, for better thermal 
gellability and liquid stability of the resin dispersion . If the carboxyl 
group content of the main resin skeleton is smaller than 1 mmol, the liquid 
stability of the aqueous resin dispersion will be poor. On the other hand, 
if the carboxyl group content thereof is over 10, the thermal gellability 
of the aquj^usjresii^dispersipn will be poor . More preferably , the carboxyl 
group .contentrP.jLithe ^ resin-skeleton -is f rom_7i.:5_^tp -9-mmplsrper~100 g of 
the resin, even more preferably from 2 to 8 mmols per 100 g of the resin. 
-The carboxyl group in the resin may be neutralized to form a salt. 
[0030] 

The-aquepus-resinrdispersion for use-in the- invention may further 

contain a crosslinking agent for the main resin (a) . The crosslinking 
agent that may be used in the resin dispersion is a water-soluble or 
water -dispersible compound having , in the molecule, at least two functional 
groups capable of reacting with the functional group in the main resin. 
Examples of the combination of the functional group in the main resin with 
the functional group in the crosslinking agent are a carboxyl group and 
an oxazoline group; a carboxyl group and a carbodiimido group; a carboxyl 
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group and an epoxy group; a carboxyl group and a cyclocarbonate group; 
_ ^carboxyl group" axsdnazna&lx'lSSx^^ hydrazido 
group . Of those , preferred is a combination of a main resin having a carboxyl 
group and a crosslinking agent having an oxazoline group or a carbodiimido 
group, since the pot life of the aqueous resin dispersion is good and since 
the aqueous resin dispersion is easy to produce, and, in addition the feel 
and the physical properties of the leather- like sheets to be fabricated 
are good. The crosslinking agent having an oxazoline group includes, for 
example, Nippon Shokubai 1 sEpocrossK- 20 10E, EpocrossK-2020E, andEpocross 
WS-500. The crosslinking agent having a carbodiimido group includes, for 
example, Nisshinbo's Carbodilite E-01, Carbodilite E-02, and Carbodilite 
V-02. The amount of the crosslinking agent that may be applied in the 
fesiTTdisper s ±otr i :s~pref srably~at mo s t~2 0~%~by~mas rs~~ in~ t errtts of the active 
ingredient of the crosslinking agent and relative to the main resin in 
the dispersion, more preferably at most 15 % by mass, even more preferably 
at most 10 % by mass. 
[0031] 

Not interfering with the properties of the leather -like sheets to 
be obtained herein, the aqueous resin dispersion for use in the invention 
may further suitably contain any of thickener, antioxidant, UV absorbent, 
f luorescent__agen.t.,_antisep±ic.,_jvater^s.oluble _ polymer ..compound such as 
polyvinyl-alcohol or carboxymethyl cellulose, dye, pigment and others. 
[0032] 

The leather- like sheets obtained according to the invention have 
a flexible and solid feel that is similar to the feel of natural leather, 
and they are favorable not only for clothing but also for accessories, 
interior goods, shoes, car sheets, bags, porches, various gloves, and 
sporting goods such as gloves. 
[0033] 

-[Examples] ~~ ~ 

Th^inventrioiTlLS"~described more concretely with reference to the 
- ^following=ExamplesT"whi^ 

of the invention . In the following Examples , the gelling time of the sample 
left in a closed condition at 7 0°C; the viscosity increase in the sample 
left in a closed condition at 40°C for 2 weeks; the clouding point of the 
aqueous— solution— of- polymer; — the feel and the -tear strength of the 
"leather- likesheet were~evaluat edaccording to the methods mentioned below . 
[0034]" 

[Gelling time of sample left in closed condition at 70°C] 

30 g of a sample of an aqueous resin dispersion is put into a glass 
tube ( cylindrical tube having an inner diameter of 3 cm and a height of 
6 cm) and closed up, and this is dipped in a hot water bath at 70°C and 
left . The time which the sample thus dipped in hot water has taken before 
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it completely gels to lose its fluidity is measured in a unit of minute. 
[0035] ~ — 

[Viscosity increase in resin dispersion left in closed condition at 40°C 
for 2 weeks] 

A sample of an aqueous resin dispersion is put into a closed container , 
and then kept in a thermostat at 40°C for 2 weeks. The viscosity of the 
sample before and after kept at 40°C is measured according to JIS-K6828, 
and the viscosity increase in the thus -stored sample is obtained according 
to the following formula: 

Viscosity Increase (%) = (viscosity after stored - viscosity before 

stored) /(viscosity before stored) x 100. 

[0036] 

~~~[ Clouding po±n"tr~o£" a^ebus^blutibn of "polymer ] 

ZZZZZZZZ__z3]0~gzof~an-aqueous -solution having a concentration of 10 % is put 
into a glass tube (cylindrical tube having an inner diameter of 3 cm and 
a height of 6 cm) and closed up, and this is heated from 10°C at a heating 
rate of l°C/min. The point at which the solution has become completely 
cloudy is the clouding point of the aqueous solution. 
[0037] 

[ Feel -of leather- like -sheet-]— 

— __ — A leather^like sheet to be evaluated is .f elt.wi.th fingers and evaluated 

as follows: Samples having an extremely good feel like natural leather 
are "OO" ; those having a good feel similar to that of natural leather, 
though their flexible and/or solid feel is not so good, are "0"; and those 
that are tougher and less flexible than natural leather and/or those not 
having a solid feel and not having a natural leather- like feel are "x" . 
[0038] 

[Tear strength of leather-like sheet] 

A test piece having a width of 4 cm is cut to have a 5 -cm slit in 
™the~c5enter thereof 7~~and~t his ~i"s~ stretched~and torn ~at _ a~pulling rate of 
; 10 cm/min by the use of a tensile tester. The maximum load under which 
— : izthe sampie^has-been^torn is measured, and^the data in the machine direction 
and the cross direction are averaged to determine the tear strength (N) 
of the sample. 
[0039] 

— The~abbreviat ions of the compounds used in the-following Reference 
Examples", ~Ex^ple^^d~Cbmp^ativ^~Examples are shbwrr~in Table 1 . 
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[0041] 

<<Production of Fibrous Substrate>> 
[Reference Example 1] 

PET and nylon 6 were melt -extruded through different extruders 
and separately metered each via a gear pump to be in a ratio by mass, 
PET/nylon 6 of 70/30. These were fed into a spinning pack, spun out at 
a spinneret temperature of 290°C, wound up at a rate of 500 m/min and 
then drawn to obtain a multi-layered splittable fiber having an alternate 
laminate structure of PET and nylon 6 and having a single fiber fineness 
of 3.0 deniers. In the cross section of the thus-obtained splittable 
fiber, 11 layers of PET (6 layers) and nylon 6(5 layers) were alternated. 
After drawn, the fiber was mechanically crimped and cut into 51 -mm stable 
" fibers. ~Thus obtained, the stable fibers were carded and cross -wrapped 
to give- a web. —Theny -this yras^ne^le-pim of 1600 

punches/cm 2 to be a fibers-entangled nonwoven fabric. Next, this was 
dipped in a hot water bath at 90°C and shrunk. Its degree of shrinkage 
[((length of nonwoven fabric before shrunk - length of nonwoven fabric 
after shrunk) /length of nonwoven fabric before shrunk) x 100] was 16 % 
in the machine direction and 17 % in the cross direction. Thus shrunk, 

- - the nonwoven fabric was dried and then pressed at 160°C to obtain a fibrous 

_ substrate_x>f jultraf ine,f ibers^£orming_f iber;s_having__an_apparent _density 
of 0.23 g/cm 3 and having a laminate cross section. (This is hereinafter 
referred to as nonwoven fabric (A) . ) 
[0042] 

[Reference Example 2] 

Nylon 6 serving as an island component, and an alkali- soluble PET 
serving as a sea component were melt -extruded through different extruders 
and metered via a gear pump to be in a ratio by mass , nylon 6 /alkali- soluble 
PET of 60/40. These were fed into a spinning pack with a fiber 
shape -defining spinneret, spun but~at~a spinneret temperature of 270°C, 
and wound up at ai rate of 500 m/min. After thus spun, this was drawn 

- Ht o±be-a-bJ^omp_onenfc s ingle f iber f inenes s = of -3 . 0 s deniers 

and having a structure of a sea/island cross section. The cross section 
of the fiber obtained had a sea/island profile, in which the number of 
islands was 25. After drawn, the fiber was mechanically crimped and cut 
intor51-mm-sta^ stable fibers-were carded 

Bnd'~croS^wrapped"tl5^1v£ra'"Weib": Then, this was needle -punched at a 
frequency of 1200 punches/cm 2 to be a fibers -entangled nonwoven fabric. 
Next, this was dipped in a hot water bath at 90°C and shrunk. Its degree 
of shrinkage [ ( ( length of nonwoven fabric before shrunk - length of nonwoven 
fabric after shrunk) /length of nonwoven fabric before shrunk) x 100] was 
10 % in the machine direction and 11 % in the cross direction. Thus shrunk, 
the nonwoven fabric was dried and then pressed at 160°C to obtain a fibrous 
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substrate of ultrafine fibers -forming fibers having an apparent density 
df"0r29~g~/cm 3 and~having a sea/ island cross section. (This is hereinafter 
referred to as nonwoven fabric (B).) 
[0043] 

[Reference Example 3] 

An IPA-modified PET serving as an island component, and an 
ethylene-copolymerized PVA serving as a sea component were melt-extruded 
through different extruders and metered via a gear pump to be in a ratio 
by mass, IPA-modified PET/ethylene-copolymerized PVA of 60/40. These 
were fed into a spinning pack with a fiber shape -defining spinneret, spun 
out at a spinneret temperature of 260°C, and wound up at a rate of 500 
m/min. After thus spun, this was drawn to be a sea/island fiber having 
~a7single~~f iber~f irieness~~of ~3T0~dt€x: The"cross^^t~ioh of the fiber had 
a sea/ island prof ile, in which the number of islands was~25 . After drawn, 
the fiber was mechanically crimped and cut into 51 -mm stable fibers . Thus 
obtained, the stable fibers were carded and cross -wrapped to give a web. 
Then, this was needle-punched at a frequency of 1200 punches/cm 2 to be 
a fibers -entangled nonwoven fabric. Next, this was dipped in a hot water 
bath at 90°C and shrunk. Its degree of shrinkage [((length of nonwoven 
-fabric -before shrunk- - length -of ^nonwoven fabric after shrunk) /length 
of-nonwoven f abr icbef ore shrunk ) _ x_l 00 ]-was_l 8_%_in the machine direction 
and 17 % in.the cross direction. Thus shrunk, the nonwoven fabric was 
dried and then pressed at 180°C to obtain a fibrous substrate of ultrafine 
fibers -forming fibers having an apparent density of 0.27 g/cm 3 and having 
a sea/island cross section. (This is hereinafter referred to as nonwoven 
fabric (C).) 
[0044] 

[Reference Example 4] 

PET fibers (having a single fiber fineness of 2 dtex and a fiber 
length~of ~51 mm) were carded and cross -wrapped into a web. Then, this 
was needle -punched at a frequency of 700 punches /cm 2 to be a fibers -entangled 

nonwoven^f abricr^ Nexty this^was dipped in a hot water bath at 70°C and 
shrunk . Its degree of shrinkage [ ( ( length of nonwoven fabric before shrunk 
- length of nonwoven fabric af ter shrunk) /length of nonwoven fabric before 
shrunk) x 100] was 25 % in the machine direction and 23 % in the cross 
direction— -Thus shrunk, thenonwoven-f abric was dried and then pressed 
at~r60°C to~dbtain a fibrous substrate having ah apparent density of 0.28 
g/cm 3 . (This is hereinafter referred to as nonwoven fabric (D) . ) 
[0045] 

<<Production of Polymer (b)>> 
[Reference Example 5] 

480 g of distilled water was put into a flask equipped with a condenser 
tube and, heated up to 80°C, and then the system was well purged with 
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nitrogen. 81.9 g of DEGMA, 37.8 g of TEGMA, 6.30 g of BA and 1.26 g of 
n-octanethiol were added to it, and stirred for 20 minutes, and then an 
aqueous solution of 0.13 g of KPS and 3.8 g of distilled water was added 
thereto and kept at 80°C for 30 minutes. Next, an aqueous solution of 
0.13 g of KPS and 3.8 g of distilled water was added to it, and after 
5 minutes, a mixture of 54.6 g of DEGMA, 25.2 g of TEGMA and 4.20 g of 
BA was dropped into the flask via a dropping funnel over a period of 180 
minutes. After the dropping, an aqueous solution of 0.04 g of KPS and 
1 . 3 g of distilled water was added to it, and kept at 80°C for 180 minutes 
to complete the polymerization . A polymer having a polyoxyethylene group 
in its side branches was obtained. (This is hereinafter referred to as 
polymer b<l>.) The clouding point of an aqueous 10 % solution of the 
polymer was 35°C. 
[0046] 

[Reference Example 6] 

481 g of distilled water was put into a flask equipped with a condenser 
tube, and heated up to 80°C, and then the system was well purged with 
nitrogen. 94.5 g of DEGMA and 31.5 g of Aquaron KH-05 (Daiichi Kogyo 
Seiyaku's ethylenic unsaturated group-having surfactant) were added to 
it, and stirred for 20 minutes. Then, an aqueous solution of 0.13 g of 
KPS and 3.8 g of distilled water was added to it, and kept at 80°C for 
30 minutes . Next , an aqueous solution of 0 . 13 g of KPS and 3 . 8 g of distilled 
water was added to it, and after 5 minutes, a mixture of 63.0 g of DEGMA 
and 21.0 g of Aquaron KH-05 was dropped into the flask via a dropping 
funnel over a period of 180minutes . After the dropping, anaqueous solution 
of 0 . 04 g of KPS and 1 . 3 g of distilled water was added to it , and kept 
at 80°C for 180 minutes to complete the polymerization. A polymer having 
a polyoxyethylene group in its side branches was obtained. (This is 
hereinafter referred to as polymer b<2> . ) The clouding point of an aqueous 
10 % solution of the polymer was 24°C. 
[0047] 

[Reference Example 7] 

480 gof distilled water was put into a flask equipped with a condenser 
tube, and heated up to 80°C, and then the system was well purged with 
nitrogen. 107.1 gof DEGMA, 18.9 g of PEG( 9 )MA and 1.26 g of n-octanethiol 
were added to it, and stirred for 20 minutes, and then an aqueous solution 
of 0.13 g of KPS and 3.8 g of distilled water was added thereto and kept 
at 80°C for 30 minutes. Next, an aqueous solution of 0.13 g of KPS and 
3.8 g of distilled water was added to it, and after 5 minutes, a mixture 
of 71.4 g of DEGMA and 12.6 g of PEG(9)MA was dropped into the flask via 
a dropping funnel over a period of 180 minutes. After the dropping, an 
aqueous solution of 0.04 g of KPS and 1.3 g of distilled water was added 
to it, and kept at 80°C for 180 minutes to complete the polymerization. 
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A polymer having a polyoxyethylene group in its side branches was obtained. 
~(This~is"h~e^inaf ter ^ clouding point 

of an aqueous 10 % solution of the polymer was 36°C. 
[0048] 

[Reference Example 8] 

480 g of distilled water was put into a flask equipped with a condenser 
tube, and heated up to 80°C, and then the system was well purged with 
nitrogen. 94.5 g of TEGMA, 31.5 g of MMA and 1.26 g of n-octanethiol 
were added to it, and stirred for 20 minutes, and then an aqueous solution 
of 0.13 g of KPS and 3.8 g of distilled water was added thereto and kept 
at 80°C for 30 minutes. Next, an aqueous solution of 0.13 g of KPS and 
3.8 g of distilled water was added to it, and after 5 minutes, a mixture 
"of ~63T0~ g of TE(34A~ahd 2170~g"of MMA~was dropped" into the flask via a 
dropping funnel over'-a-period- of~ 180 minutes -After the- dropping, an 
aqueous solution of 0.04 g of KPS and 1.3 g of distilled water was added 
to it, and kept at 80°C for 180 minutes to complete the polymerization. 
A polymer having a polyoxyethylene group in its side branches was obtained. 
(This is hereinafter referred to as polymer b<4>. ) The clouding point 
of an aqueous 10 % solution of the polymer was 44°C. 
[0049] 

- [.Reference-Example. 9]_ , . . _. _ 

360 -g of 2-butanone was put into a flask equipped with a condenser 
tube, and heated up to 70°C, and then the system was well purged with 
nitrogen. 72.0 g of TEGMA, 72.0 g of DEGMA and 1.20 g of 1-thioglycerol 
were added to it, and stirred for 20 minutes. Then, a solution of 0.36 
g of V-601 and 18 g of 2-butanone was added thereto, and after 5 minutes, 
a mixture of 48.0 g of TEGMA and 48.0 g of DEGMA was dropped into the 
flask via a dropping funnel over a period of 24 0 minutes . After the dropping , 
this was kept at 70°C for 240 minutes to complete the polymerization. 
AT^lymer having a polyoxyethyrene"group"in~its side branches was obtained. 
( TfiisTis hereinaf ter ref erred ~to~as polymer~b< 5 > . ) The clouding point 

~of ~an^ aqueous 10~%=solution~ofr_the -polymer~was :-43°C. 

[0050] 

[Reference-Example 10] 

360 g of 2-butanone was put into a flask equipped with a condenser 
"tube , "and heated up to ~70°C ,~ and then the ~ system was well purged with 
nitrogen . 43 . 2"gof DEGMA ~1 00 . 8 g of PEG( 9 )MA and 1 . 20 g of 1-thioglycerol 
were added to it, and stirred for 20 minutes. Then, a solution of 0.36 
g of V-601 and 18 g of 2-butanone was added thereto, and after 5 minutes, 
a mixture of 28.8 g of DEGMA and 67.2 g of PEG(9)MA was dropped into the 
flask via a dropping f unnel over a period of 2 4 0 minutes . After the dropping , 
this was kept at 70°C for 240 minutes to complete the polymerization. 
A polymer having a polyoxyethylene group in its side branches was obtained. 
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(This is hereinafter referred to as polymer b<6>. ) The clouding point 

of"an"aqueou^ 

[0051] 

<<Production of Aqueous Dispersion of Urethane Resin (al)>> . 
[Reference Example 11] 

200 g of polytetramethylene glycol having a number -average 
molecular weight of 2000 , 100 g of polyhexamethylene carbonate diol having 
a number- average molecular weight of 2000 , 3 . 71 gof 2 , 2-dimethylolbutanoic 
acid and 55,4 g of 2,4-tolylene diisocyanate were put into a flask, and 
stirred in a dry nitrogen atmosphere at 90°C for 2 hours so that the hydroxyl 
group in the system was quantitatively reacted to give an 
isocyanate- terminated prepolymer. 186 g of 2-butanone was added to it 
and uniformly stirred , and then the temperature inside the flask was lowered 
to 40°C. With that, 2.5 g of triethylamine was added to it and stirred 
for 10 minutes. Next, an aqueous solution prepared by dissolving 11.4 
g of EM120 and 3.8 g of ECT in 290 g of distilled water, which serves 
as an emulsifier (surfactant), was added to the prepolymer and stirred 
and emulsified for 1 minute by the use of a homomixer. Immediately, an 
aqueous solution prepared by dissolving 12.8 g of piperazine 6-hydrate 
and-4-5 -g-of .diethylenetriamine-in 153-g- of distilled water was added 

to the emulsion, and this was further stirred for_l minute by the use 

of a .homomixer for„chain .extension. After, it,. 2-butanone was removed 
from the reaction system via a rotary evaporator, and an aqueous urethane 
resin dispersion having a resin concentration of 45 % by mass (this contains 
(al) + surfactant (c)) was obtained. 
[0052] 

<<Production of Aqueous Dispersion of Urethane -Acrylic Composite Resin 
(a2)» 

[Reference Example 12] 

(1)- Composition of aqueous urethane resin dispersion: 

200 g of polytetramethylene glycol having a number -average 

— -moleeular^weight of 2000 , 100 g of polyhexamethylene carbonate diol having 
anumber-averagemolecularweight of 2000 , 8 . 44 gof 2 , 2-dimethylolbutanoic 
acid and 61.9 g of 2 , 4^-tolylene diisocyanate were- put into a flask, and 
stirred in a dry nitrogen atmosphere at 90°C for 2 hours so that the hydroxyl 

— group -in the system was quantitatively reacted to give an 

— isocyanate^terminated-prepolymer; — 193-gof -2^butanone~was~added to it 
and uniformly stirred , and then the temperature inside the flask was lowered 
to 40°C. With that, 5.6 g of triethylamine was added to it and stirred 
for 10 minutes. Next, an aqueous solution prepared by dissolving 3.9 
g of sodium laurylsulf ate and 3.9 g of ECT in 424 g of distilled water, 
which serves as an emulsifier (surfactant) , was added to the prepolymer 
and stirred and emulsified for 1 minute by the use of a homomixer. 
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Immediately, an aqueous solution prepared by dissolving 13.3 g of 
-piperazine 6— hycLrate-and 4 . 7 g of diethylenetriaminein 281 g of distilled 
water was added. to the emulsion, and this was further stirred for 1 minute 
by the use of a hpmomixer for chain extension. After it, 2-butanone was 
removed from the reaction system via a rotary evaporator, and an aqueous 
urethane resin dispersion having a resin concentration of 35 % by mass 
was obtained. 

(2) Acrylic composite formation: 

514 g of the aqueous urethane resin dispersion obtained in above 
( 1 ) , 0 . 008 g of ferrous sulfate 7 -hydrate , 0 . 63 g of potassium pyrophosphate , 
0.97 g of Rongalit (formaldehyde sodium sulfoxylate 2-hydrate) , 0.021 
g of disodium ethylenediaminetetraacetate and 249 g of distilled water 
were put into-a f lask equipped" with^a condenser tube; and heated up to 
-4 O^C" and- the system was well -purged with nitrogen. Next , a mixture of 
349.2 g of BA, 7.2 g of HDDA, 3.6 g of ALMA and 1.08 g of ECT, and an 
emulsion of 0.65 g of cumene hydroperoxide, 0.32 g of ECT and 13 g of 
distilled water were separately dropped into the flask via different 
dropping funnels over a period of 270 minutes. After the dropping, this 
was kept at 40°C for 30 minutes. Next, a mixture of 58.8 g of MMA, 1.2 
g of HDDA and 0 . 18 g of ECT, and an emulsion of 0 . 12 g of cumeme hydroperoxide , 
0.06 g of ECT a nd 2.4 g of distilled water were separately dropped into 
the flask via different dropping funnels over a period of 60 minutes. 
After the dropping, this was kept at 40°C for 60 minutes to complete the 
polymerization, and an aqueous urethane -acrylic composite resin 
dispersion having a solid resin concentration of 50 % by mass ( this contains 
(a2) + surfactant (c)) was obtained. 
[0053] 
[Example 1] 

An aqueous solution prepared by dissolving 3 parts of the polymer 
b<l-> produced in Reference Example 5 in 7 parts- of~di stilled water was 
added to 100 parts of the aqueous urethane resin dispersion produced in 
Ref erence-Examplei- 1 1 -(~this-contains-( al-)- + surfactant (c))to obtain an 
aqueous dispersion having an urethane resin concentration of 41 % by mass . 
The thermal gelling time of this aqueous dispersion under the condition 
kept at 70°C was 7 minutes; and the viscosity increase in the dispersion 
kept at- 40^ for 2 weeks -was-^ %. Immediately after its preparation, 
-the aqueous resin dispersion-was- infiltrated into the nonwoven fabric 
(A) prepared in Reference Example 1 in such a controlled manner that 60 
parts of the urethane resin could be applied to 100 parts of the nonwoven 
fabric. Then, this was wholly sprayed with steam under a pressure of 
1.5 kg/cm 2 so that the aqueous resin dispersion therein was thermally 
gelled. Further , this was dried in a hot air drier at 140°C for 30 minutes . 
Next, this was pressed with a roller heated at 160°C to smooth its surface 
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and to regulate its thickness, and a fibrous substrate having a thickness 
"of "about 1 "mm ~was~thus~obtained~: Next , ~in a circular jet -dyeing machine, 
this was processed with an aqueous sodium hydroxide solution of a 
concentration of 10 g/liter at 80°C for 60 minutes whereby the splittable 
fibers that constitute the fibrous substrate were split (into ultrafine 
fibers having a mean fineness of 0.32 dtex) . Further in the circular 
jet-dyeing machine, this was washed to remove sodium hydroxide. After 
dried, this was a leather-like sheet having an apparent density of 0.48. 
As in Table 2, the sheet had a good feel and a high tear strength. 

The aqueous resin dispersion was kept at 40 9 C for 2 weeks, and then 
used in the same process as herein. This gave a leather-like sheet having 
an apparent density of 0.48. As in Table 2, the sheet had a good feel 
~and~~a _ high^tear~strength~: ~ 

[0054] - ----- 

[Example 2] 

An aqueous solution prepared by dissolving 2 parts of the polymer 
b<l> produced in Reference Example 5 and 1 part of a surfactant, EM120 
in 8 parts of distilled water was added to 100 parts of the aqueous 
urethane- acrylic composite resin dispersion produced in Reference Example 
-12- (containing- (a2)_ +_ surfactant (c)) to- obtain- an aqueous dispersion 
.having an urethane -acrylic, composite resin concentration of 45 % by mass. 
-The_thermal gelling „time_ of_this_aqueous dispersion, under -the condition 
kept at 70°C was 4 minutes; and the viscosity increase in the dispersion 
kept at 40°C for 2 weeks was 4 %. Immediately after its preparation, 
the aqueous resin dispersion was infiltrated into the nonwoven fabric 
(B) prepared in Reference Example 2 in such a controlled manner that 40 
parts of the urethane -acrylic composite resin could be applied to 100 
parts of the nonwoven fabric. Then, this was dipped in a hot water bath 
at 90°C to thermally gel the aqueous resin dispersion therein, and then 
dri^d _ in~a~hot~air drier _ at~r40°CHfor 30 minutest Next, this was pressed 
with a rollef^H^feB^irT6'0 o C~t^6 smooth "its surface and~tcT regulate its 
thieknessT^and- a - f ibrous^substrate=having-a=thiekness=of -about 1 ram-was 
thus obtained . Next , the fibrous substrate was dipped in an aqueous sodium 
hydroxide solution of- a-concentrat ion of 40 g/liter controlled at the 
temperature of 95°C and then squeezed with rollers. This operation was 
repeated to decompose and-remove-the alkali -soluble PET, the sea component 
of the"sea/island~fibers~of~the fibrous substrate" whereby the fibers 
were converted into" ultrafine fibers (having a mean fineness of 0.082 
dtex) . The leather- like sheet thus fabricated had an apparent density 
of 0 . 43 . As in Table 2 , the sheet had a good feel and a high tear strength. 

The aqueous resin dispersion was kept at 40°C for 2 weeks, and then 
used in the same process as herein. This gave a leather-like sheet having 
an apparent density of 0.44. As in Table 2, the sheet had a good feel 
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and a high tear strength. 

[0055] — " 

[Example 3] , 

An aqueous solution prepared by dissolving 1 . 5 parts of the polymer 
b<2> produced in Reference Example 6 and 3 parts of a surfactant, EM109P 
in 21 parts of distilled water was added to 100 parts of the aqueous 
urethane -acrylic composite resin dispersion produced in Reference Example 
12 (containing (a2) + surfactant (c)) to obtain an aqueous dispersion 
having an urethane -acrylic composite resin concentration of 40 % by mass . 
The thermal gelling time of this aqueous dispersion under the condition 
kept at 70°C was 7 minutes; and the viscosity increase in the dispersion 
kept at 40°C for 2 weeks was 3 %. Immediately after its preparation, 
"tfie~aqueou^res~ iiT^i^per^ioir~was * inf il t rat ed~in it o"the~ndnwoven f abric 
(C) prepared in- Reference Example 3 in such a controlled manner that 40 
parts of the urethane -acrylic composite resin could be applied to 100 
parts of the nonwoven fabric. Then, this was gelled and dried by heating 
in a hot air drier at 140°C for 40 minutes. Next, this was pressed with 
a roller heated at 160°C to smooth its surface and to regulate its thickness , 
and a fibrous substrate having a thickness of about 1 mm was thus obtained. 
Next ,- the f ibrous substrate was dipped in hot water at 95°C and then squeezed 
with rollers. This operation was repeated to dissolve and remove the 
ethylene-copolymerized PVA, the sea component of the sea/island 
bicomponent fibers of the fibrous substrate, whereby the fibers were 
converted into ultrafine fibers (having a mean fineness of 0.087 dtex) . 
The leather-like sheet thus fabricated had an apparent density of 0.41. 
As in Table 2, the sheet had a good feel and a high tear strength. 

The aqueous resin dispersion was kept at 40°C for 2 weeks, and then 
used in the same process as herein. This gave a leather-like sheet having 
an apparent density of 0.41. As in Table 2, the sheet had a good feel 

and a^frigh^t ear strengths 

"[0056] ~ 
^[-Example - 4-] ~ - - 

An aqueous solution prepared by dissolving 3 parts of the polymer 
b<3> -produced in Reference -Example— 7 and -1- part of a surfactant, EM147 
in 7 parts of distilled water was added to 100 parts of the aqueous 
urethane -acrylic composite resin dispersion produced in Reference Example 
"12~<l»n"talning - (a2y'">"~'surfaictant"""(*c)")"to obtain an aqueous* dispersion 
havl^T^ajiTureth^^-^crylic composite resin concentration of 45 % by mass. 
The thermal gelling time of this aqueous dispersion under the condition 
kept at 70°C was 5 minutes; and the viscosity increase in the dispersion 
kept at 40°C for 2 weeks was 7 %. Immediately after its preparation, 
the aqueous resin dispersion was infiltrated into the nonwoven fabric 
(A) prepared in Reference Example 1 in such a controlled manner that 60 
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parts of the urethane- acrylic composite resin could be applied to 100 

~parts~of ~the~nonwoven~f abricr Then - ; this~was - dipped~~in"a~hot water bath 

at 90°C to thermally gel the aqueous resin dispersion therein. Further, 
this was dried in a hot air drier at 140°C for 30 minutes. Next, this 
was pressed with a roller heated at 160°C to smooth its surface and to 
regulate its thickness, and a fibrous substrate having a thickness of 
about 1 mm was thus obtained. Next, in a circular jet -dyeing machine, 
this was processed with an aqueous sodium hydroxide solution of a 
concentration of 10 g/liter at 80°C for 60 minutes whereby the splittable 
fibers that constitute the fibrous substrate were split (into ultrafine 
fibers having a mean fineness of 0.32 dtex) . Further in the circular 
jet -dyeing machine, this was washed to remove sodium hydroxide. After 

dri"edT~this~was~a "leather- like sheet having an apparent density of 0.48. 

As in Table 2, the sheet had a good feel and a high tear strength. 

The aqueous resin dispersion was kept at 40°C for 2 weeks, and then 
used in the same process as herein. This gave a leather-like sheet having 
an apparent density of 0.47. As in Table 2, the sheet had a good feel 
and a high tear strength. 
[0057] 

—[.Example 5J — - - — --. — — 

An_aquepus solution prepared by dissolving 4 parts of the polymer 

b<4>„produced in Reference Example. 8 „and 0.1 parts of an inorganicmetal 
salt, sodium sulfate in 7 parts of distilled water was added to 100 parts 
of the aqueous urethane -acrylic composite resin dispersion produced in 
Reference Example 12 (containing (a2) + surfactant (c) ) to obtain an aqueous 
dispersion having an urethane -acrylic composite resin concentration of 
45 % by mass. The thermal gelling time of this aqueous dispersion under 
the condition kept at 70°C was 5 minutes; and the viscosity increase in 
the dispersion kept at 40°C for 2 weeks was 9 %. Immediately after its 

— preparation r the aqueous resin dispersion was infiltrated into the nonwoven 
fabric~(B) prepared in Reference Example 2 in such a controlled manner 

—that=4 Departs- of- -the-ure thane -aerylie=composite-resin -could be applied 
to 100 parts of the nonwoven fabric. Then, this was wholly sprayed with 
-~- steam under a pressure of 1. 5 kg/cm 2 so that the aqueous resin dispersion 
therein was thermally gelled. Further, this was dried in a hot air drier 

at— 140°e~for 30 minutes^— Next, -this-was-pressed~with a roller heated 

at T60°C~t~o~smooth its surf ace~ahd to re^lat~e~±ts thickness , and a fibrous 
substrate having a thickness of about 1 mm was thus obtained. Next, the 
fibrous substrate was dipped in an aqueous sodium hydroxide solution of 
a concentration of 40 g/liter controlled at the temperature of 95°C and 
then squeezed with rollers . This operation was repeated to decompose 
and remove the alkali -soluble PET, the sea component of the sea/island 
fibers of the fibrous substrate, whereby the fibers were converted into 
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ultraf ine fibers (having a mean fineness of 0 . 082 dtex) . The leather-like 
sheet thus fabricated had an apparent density of 0.43. As in Table 2, 
the sheet had a good feel and a high tear strength. 

The aqueous resin dispersion was kept at 40°C for 2 weeks, and then 
used in the same process as herein. This gave a leather- like sheet having 
an apparent density of 0.43. As in Table 2, the sheet had a good feel 
and a high tear strength. 
[0058] 
[Example 6] 

An aqueous solution prepared by dissolving 5 parts of the polymer 
b<5> produced in Reference Example 9 and 0.2 parts of an inorganic metal 
salt, calcium chloride in 13 parts of distilled water was added to 100 
^parts~6f the'aqu^us Methane "re'sinTdispersion produced in Reference 
LExampIe~iri~ ("containing ~(~aT)~~+~ surf actant ( c ) ) to obtain an aqueous 
dispersion having an urethane resin concentration of 38 % by mass . The 
thermal gelling time of this aqueous dispersion under the condition kept 
at 70°C was 6 minutes ; and the viscosity increase in the dispersion kept 
at 40°C for 2 weeks was 12 %. Immediately after its preparation, the 
aqueous resin dispersion was infiltrated into the nonwoven fabric (D) 
prepared in Reference Example 4 in such a controlled manner that 70 parts 
of the urethane resin-could be applied to-1 00- part s_of -the- nonwoven fabric . 
Next, this was dipped in a hot water bath at 90°C to thermally gel the 
aqueous resin dispersion therein. After dried in a hot air drier at 140°C 
for 30 minutes, this gave a leather-like sheet having an apparent density 
of 0 . 51 . As in Table 2 , the sheet had a good feel and a high tear strength. 

The aqueous resin dispersion was kept at 40°C for 2 weeks, and then 
used in the same process as herein. This gave a leather-like sheet having 
an apparent density of 0.50. As in Table 2, the sheet had a good feel 
and a high tear strength. 
[0059] 

[Comparative Example 1] 

--——-11 parts of distilled water was added to 100 parts of the aqueous 
urethane -acrylic composite resin dispersion produced in Reference Example 
12 (containing (a2) + -surfactant (c)) to prepare an aqueous dispersion 
having an urethane -acrylic composite resin concentration of 45 % by mass. 
Under tKe~condition kept~at~70°C "the aqueous dispersion did not thermally 
gel; and the viscosity increase in T:he aqueous dispersion kept at 40°C 
for 2 weeks was 1 %. Immediately after its preparation, the aqueous resin 
dispersion was infiltrated and applied into the nonwoven fabric (A) 
prepared in Reference Example 1 , in the same manner as in Example 4 . In 
this, however, a large amount of the aqueous dispersion flowed out into 
the hot water bath and contaminated the bath. The leather-like sheet 
fabricated herein had an apparent density of 0.34, and it did not have 
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a solid feel and was like fabric. As in Table 2, the tear strength of 

the~~sheet~was — extremely "low. 

The aqueous resin dispersion was kept at 40°C for 2 weeks and then 
used for preparing a leather- like sheet in the same manner as described 
above . As a result , a large amount of the aqueous dispersion flowed out 
into the hot water bath and contaminated the bath as like the above . The 
leather-like sheet thus obtained had an apparent density of 0.31 with 
a less solid feel as like of a fabric. 
[0060] 

[Comparative Example 2] 

A leather- like sheet was fabricated in the same manner as in 
Comparative Example 1, for which, however, in Comparative Example 1 the 

aqueous — resin —dispersion - was" immediately af ter ~it s preparation , 

-infiltrated into-the-nonwoven-f abric-( A)— and then heated and dried in 
a hot air drier at 140°C for 40 minutes . Thus fabricated, the leather-like 
sheet had an apparent density of 0.48, but its solid feel was not good. 
As in Table 2, the tear strength of the sheet was not good. 

The aqueous resin dispersion was kept at 40°C for 2 weeks, and then 
used for fabricating a leather-like sheet in the same manner as herein. 
- The-leat her -like sheet fabricated had an apparent density of 0.47, but 
its soli d fe el was noJ:_ggpd.^_As„in_^able__2_,_ the ear strength of the 

-sheet -was not , good. . 

[0061] 

[Comparative Example 3] 

An aqueous solution prepared by dissolving 0 . 3 parts of the polymer 
b<l> prepared in Reference Example 5 in 11 parts of distilled water was 
added to 100 parts of the aqueous urethane- acrylic composite resin 
dispersion produced in Reference Example 12 (containing (a2) + surfactant 
( c ) ) to prepare an aqueous dispersion having an urethane -acrylic composite 
— resin-concentration-of— 45~%~by-mass. — The thermal—gelling time of this 
aqueousT~dispers ion under the condition kept at 70°C was 16 minutes; and 
- the viscosity^increase^in-the^dispersion^kept at^40°C -f or 2 weeks was 
3 %. Immediately after its preparation, the aqueous resin dispersion 
was infiltrated and applied into the nonwoven fabric (A) prepared in 
Reference Example 1 in the same manner as in Example 4, but the aqueous 
dispersion flowed out -into-the hot water bath-and contaminated the bath. 
- - Th e — leather- like ~ sheet-thus^f abricated herein had an apparent density 
of 0 . 42 , but its solid feel was not good. As in Table 2 , the tear strength 
of the sheet was not good. 

The aqueous resin dispersion was kept at 40°C for 2 weeks, and then 
used for fabricating a leather-like sheet in the same manner as herein. 
Like previously, the aqueous dispersion flowed out into the hot water 
bath and contaminated the bath. The leather- like sheet thus fabricated 
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had an apparent density of 0.41, but its solid feel was not good. As 
in Table 2 7 the tear - strength~of the sheet was hot good. 
[0062] i 
[Comparative Example 4] 

An aqueous solution prepared by dissolving 2 parts of the polymer 
b<6> produced in Reference Example 10 and 1 part of a surfactant, EM120 
in 8 parts of distilled water was added to 100 parts of the aqueous 
urethane- acrylic composite resin dispersion produced in Reference Example 
12 (containing (a2) + surfactant (c)) to prepare an aqueous dispersion 
having an urethane -acrylic composite resin concentration of 45 % by mass . 
Under the condition kept at 70°C, the aqueous dispersion did not thermally 
gel; and the viscosity increase in the aqueous dispersion kept at 40°C 
for 2 weeks was 2 % . Immediately after its preparation, the aqueous resin 
dispersion^ (A) 
prepared in Reference Example 1 , in the same manner as in Example 4 . However , 
a large amount of the aqueous dispersion flowed out into the hot water 
bath and contaminated the bath. The leather- like sheet thus fabricated 
herein had an apparent density of 0.36, but did not have a solid feel, 
and this was like fabric. As in Table 2, the tear strength of the sheet 
— was extremely- bad-. — - 

_ _ The-aqueous-resin-di-spersion-was kept-at 40°C for 2-weeks, and then 

used for fabricating a leather- like sheet in the same manner as herein. 
Like previously, a large amount of the aqueous dispersion flowed out into 
the hot water bath and contaminated the bath. The leather- like sheet 
thus fabricated had an apparent density of 0.35, but did not have a solid 
feel, and this was like fabric. As in Table 2, the tear strength of the 

sheet. was_ extremely bad. 

[0063] 

[Comparative Example 5] 

An aqueous solution prepared by dissolving 4 parts of a surfactant , 
EM109P-and 1 part of an inorganic metal salt, calcium chloride in 14 parts 
of distilled water-Was -added -torlOOrpart^s 

composite resin dispersion produced in Reference Example 12 (containing 

(a2) --+ surfactant— (c) ) to prepare an aqueous dispersion having an 

urethane -acrylic composite resin concentration of 42 % by mass. The 
- thermal gelling ±ime_of this~aqueous dispersion under the condition kept 
at 70°C was 4 minutes; and after left at 40°C for 3 days, the dispersion 
wholly gelled. Immediately after its preparation, the aqueous resin 
dispersion was infiltrated and applied into the nonwoven fabric (A) 
prepared in Reference Example 1 , in the same manner as in Example 4 . The 
leather- like sheet thus fabricated herein had an apparent density of 0 . 46 . 
As in Table 2, the sheet had a good feel and a high tear strength. 

However, the aqueous resin dispersion gelled after left at 40°C 
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for 3 days. After 2 weeks, therefore, it was useless for fabricating 

leather -Hke - sheets _ in the same manner as herein. 

[0064] 

[Comparative Example 6] 

An aqueous solution prepared by dissolving 3 parts of a 
polys iloxane- type thermal gelling agent (GE Toshiba Silicone' s TPA-4380, 
having an active ingredient of 33 %) and 1 part of a surfactant, EM120 
in 7 parts of distilled water was added to 100 parts of the aqueous 
urethane- acrylic composite resin dispersion produced in Reference Example 
12 (containing (a2) + surfactant (c)) to prepare an aqueous dispersion 
having an urethane -acrylic composite resin concentration of 45 % by mass. 
The thermal gelling time of this aqueous dispersion under the condition 
}ceptrat"70°C vra^Slnlnutes ; and af feiTIef t atf 40°C~f of 2 days, the dispersion 
wholly-gelled i~ -Immediately-after -its preparation,— the-aqueous resin 
dispersion was infiltrated and applied into the nonwoven fabric (A) 
prepared in Reference Example 1, in the same manner as in Example 4. The 
leather-like sheet thus fabricated herein had an apparent density of 0 . 46 . 
As in Table 2, the sheet had a good feel and a high tear strength. 

However, the aqueous resin dispersion gelled after left at 40°C 

_ for— 2- days After-2- weeks therefore,- it was useless- for fabricating 

leather- like sheets in _ the same. manner as. herein. 
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[0066] 

~ From ~th~e~ Comparative Examples 1 

to 6, it is obvious that the leather-like sheets fabricated by the use 
of the aqueous resin dispersion that satisfies the constitutional 
requirements of the invention have a good feel and good physical properties , 
and, in addition, the aqueous resin dispersion of the invention enables 
stable fabrication of leather- like sheets even at the condition of high 
temperature in summer . In Comparative Examples 1, 2 and 4 in which the 
aqueous resin dispersion does not thermally gel, the processability of 
the resin dispersion is not good and therefore the amount of the resin 
that may be applied to a fibrous substrate is small, and the resin may 
move inside the fibrous substrate during the step of drying the aqueous 

that constitute 

-_— -the-substrate-and— as-a-resultT the_ sheets-fabricated could- not have a 
good feel and their tear strength is low. Also in Comparative Example 
3 in which the aqueous resin dispersion could thermally gel only a little, 
the processability of the resin dispersion is not good and therefore the 
resin may move inside the fibrous substrate, and the sheets fabricated 
could not have a good feel and their tear strength is low. In Comparative 

Examples-5 and 6 , -the-thermal-gellability of-the resin dispersion is good 

l_l_l_but Lthe liquid. stability^ thereof _is. not good. In these, therefore, the 
fresh resin dispersion immediately after its preparation may give good 
leather- like sheets, but after stored at high temperature for example 
in summer, it could not give good leather- like sheets since its liquid 
stability is low. 
[0067] 

[Advantages of the Invention] 

The invention provides an industrially advantageous method for 
producing leather- like sheets having a good feel and good physical 
properties, and provides leather-like sheets thus produced according to 
the method. 
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[Designation of Document] ABSTRACT 
[Abstract] 

[Problem] To, provide an industrially advantageous method for producing 
leather-like sheets having a good feel and good physical properties. 
[Means for Resolution] A method for producing leather-like sheets , which 
comprises infiltrating a thermally- gellable, aqueous resin dispersion 
into a fibrous substrate followed by heating to gel it and drying it to 
give a leather-like sheet and which is characterized in that the gelling 
time of the aqueous resin dispersion kept in a closed condition at 70°C 
is within 10 minutes and the viscosity increase in the resin dispersion 
kept in a closed condition at 40°C for 2 weeks is at most 50 %. 
[Drawing Selected] None 



34 



